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<UJ-M 



(jy Ll SjjLdJI 4JjjJ,l 4_iiLjJI jjlj^aJI (JjjfcLl! (_ji$Jll (-jJjJuJIj (_yXa.ll (<uil*Iil! LaLtll Sim nji,l ^ t 1 u3 



CjL^a-jUl! 4_3b_uj ^LoZL&^l ljufc j^Lij 1 (JjjjlII ,_3.3-<-u 4r «_p3<£U 4 ji^Uj 4-jlaJI j 4_uJijJI L-djLLbjJI J* i"i 
j-a 1 ^ J-alltJ J ^1 ^-»" a jjlaj jLsol 3^>o Lgla^a 4r ' 1 1 J " < " (jr*-^ LH 3 _3"^ I Jufc 2jLS (jjJ ^j^a a JjJ 1 nil 

jijju (Jj^slI ^j-a-ciJI j» JlSjJI SJLjtC ^_ La JlS jIj a" i uVI (J^-l (j-a (jLa-i^M j j«JL»JLi I mU 4jL-i!u a jja (jr^- J 

S a J eu II AjJjjJI <_ijL*j]| ^a Jj ajj 4_uL>ol ajjaa. ^jkLUI ^Jjlajj 0 1 \ <LaL*JI Sjlj^M Cxlaj. Jl9j 

4jI ua-uaj>o Sal ^— > ) ( _L«j_aJ I j 3^-0 JLlaj a ) _ / ^— >l *- ■ <L<jJl>. 4-LaJLg, (_alLu I JjiSj < 4_jjjjJlIlII ^_a!^_iJI $.1_L> ^_ 

1 n ^jila-i i<aj* ' J_)L>J J^^~ ' Cr^- ^^J^-"- 1 4r J- 0 ^*-^ Ju*Il*j jl t4_u-)j_Gj! ^-al^_<JI *Lu ^_ 4_u_uL_u^/l 

(^jJI ( _ ;r iaJtJI £-^l>II £-« S-uyUJI SjJjJI Jj^ljjJ ^..-cvj t_<JjJil!lj 0 "i^tl ^lLClU SLaLtJI Sim ujJJ j J-a^i! 

» 1 ^_yAJjJi3 ^aLj^jJ 4jLaL^=i!La ajJa-Ll 4jL^-lII ^_ (jL^till tfjub -^j^ljI (JjjjlJI 1 u diLtiLalLa AjusjJu 

" ^ 'J j^ -1 ~ ^ (<U-o2 j^jjJll Y~ 4 ,^.^1 < oLuisLjj 4_ljJjJljJI 4_L;lL>JI i>jL4i (JjLilijJ 

,^.^-"tl Ij^J LajM-^l CjIjL^JLI 1 ll 1 uH^sl 4_uLl^= JjLUj 4j_o_l>- CjLcj^bj^a 4_lI2jJI oLJL^slL! 

j^l 4JL1! jj^a (J^aG 4_ljjjJlIlII 4_i t uL>JI tfjub tiLijLj ^j-u ^jJaj (j^J ^kLUI j-ijlajj 0 usul SLaLtll ajl J^/lj 
< JlxSjlIII ^j^a j.L>.j ila-cu-i-a (_ijJLj/Li < <Laj}L!l 4jjjj_«JaJI cllljl j II (J^- 4 ^ G 4r J-^Gva J^— > ) p j 1 ^jl (_L>-J 

.CjIjL^II oliJb < ,,",^-,1 4jLi£. j<U1Ji3 (_P-II (Jl iSi^flj d)l S-uIalilj 4j1 t" 1 n^Llj 

c_i-Lre.a £jt a 1 11 4jJ tijLis^jj <Ll>j IX Lg-La ), Ltaj 1 oJLlj LbjljLC.1 (j'^-^Lo^l C^J -1 0' (J I "' 1 4JLll_j 

.*LcjJI 



^-*^JJ ' Jj^' L^l«-«j Aj^iiJI j^lj 4Jj^uj ^yk. ^>L^JIj 2>L-aJlj (^JIUJI <dJ j_*j»JI 

r I 'j j ! Ij oLu^l^=JVI 4_ilLaJ 4 a 4_u_uL_ul aJLuj pjjJij J I i_3Jl$j 2- uaj>< i CjLuiyLj j^JLuLa 

JlSJj d_i^3 uaiel!! CjljjJiU p g^J 4_Lfcj3 (_P-II 4_uisLjjJI ^uisljJLI £ya JJulJ 4_j_i_uLu^M CjljLgi.1 i_JLLaJI puLti! 
i_JUaJI LfeJI ^1^>J <_,J-5lj 4-Li-uL-uVl ^jITllU J-u-aLolII > j^«; *Lla£.l AJ^JpJI i_3ljub>U 4_«Jl>. 1_LlII j 
' JUai! 4_x_iisljJI 4-aj.Lt.t.l (JL-^ul L-La Luajj>. 4jj La-lJI (Jjl i all ^_ (JjjjlLJI 2j_<luLill CjLS-u LallJI 

jl^a 4- t_JLkjl L^J 

jjjju jjfc ^ i a.ujJI Mill (jL^=j iSjLj < 2>^ J ) L«»I<-I I (JjJL>- j-tj-><-i p-i Jl2J .^jj-is _aj 1 j o j a «d ^ i i »"m1 ^j-^ ,^.^-"tl 

£-3jJ 4 lil'-t^a (Jjl i ii a ^_ L^J^l o t" i nl 4_uLt^= ■=> *^— > 1 )j CjLu^ Ll^JJ 4 J i nLm^l (j-uljJiJI (_ll t jj i nl < . 11 U 1 1 

I Job i^uljjj -^i^j j Vi'itl ,JjL_u!Ij (j-ulj2JI 0Jl4> tj-u JajjJIj (JjJL>JI jj^so 4- ^"iT^'^i 4jIjJl3j MjIjL^o (j^a 

t^j^a i_JLLaJI ^j^— » o"i.m jjJill 
.4 nl'^l 4jI S-ulajj J ' h I aj ! I JtC.1 j-S p g-aj ^Ll^M • 
^1 , „ 1 1 < „^ 13 a-ujajj 4jI ■ oa. 3j J a ^ ^J*' 1 .' j*l 1^1 * 

^-^.'J J^J >_/^ ^j"'^ j 3j 4-tLis Lai! I i~<V \1 « 1 1 p j'^ • 

4111 (jib L_al jokVI 

j 1 1 flUJIj L^-il i ua. AjL^llI ^ j j A a oLlloIjjJI CjLluLuLi ' JLLaJI lJu^.jljJ J jb/l sJl>-jJI ( _ r i*j 

(jy Ll (_t>-jjJJ 4_l<JJjLc.jJLIIj 4_uj/Vl t 4-L i . liU I (JljjJIj 'JJ)<j "II (JljjH Jj-isLfljJI <— il i n^-J 4 ri~ ni<j\] j^jjj/jtljjl 
\l)Jt (j-Lajo Jl aJl^-jJI <jJl4i <_3Jl$jj .^uisljil oJl^j pJb (jl iluLij^^aJI j 4^u^l^=J^I 4_ti2l!l <_JLL 

d)l 2j ifoll J ' <a^j i C iLjl giJI J '^'^ • ^j-i I , ^.'iA Cjuj-t Jt^j ((jlajJiJI 
JlcIj^JIj JjJlJ»JI C^Iju'^-d AjL^j uj| i ii-*. fjjj V>~ 'i i nj 4j1 (j ill ( _ ;r iis LjjJ I ^^Hl ^jJJlim (JjVl J i^nitl (jyA^ 
i ii-v. 4_ (j-4-^l f*^^ <^J^I^- ^Ijl ^^-^^^-—J 4Jj i g^=J| (JljjJI 4jL^j uj! i ii ^.J CjLjL^IJI uj! i ii"».t 4^aL«JI 

4 2j 1 1 cJijjjtj p-^a LJ '< i n"i ; 4jL^1!I |>j j ^ »j 4jj^a cjVL%a t7-^- ^j-*-1I (JIj^I L^j <_il i ii^-j cjLiL^I!! 

.2 Jl>.jJI o jub 4_ (jyjlii-II J '^-^1 4_ 4_JI 3j * ' " ^° 3^3 



(JljjJI (JjisLfljj a n 1 1 ^ i ii JlI^J I lJijj_*Il!Ij (JjisLnlll p j g a a 4_i_ulj.J J J J)j * ' " LuLs (jr- 1 ^-^ (Jj-aAJI ^_ 
Ji^irttl ljufc 4- c3j Wm 1 a£= (i^jLijJJI J 4_u^Vl JljjJI- SjjJjJ.1 JljjJI" JljJu»JI dll j h^~)l^uXjJ^\ 

.LJjlII CjI 2j iallj a-iiaJI (jLisLtlll Jl 
4 a b se 1 1 (JjI i u U (j-L) lLijjJI Jl SJl>-jJI oJlA i_2Jl$jj (jLisLilII diLajjiaj 4_i_uljjJ 4_uLlJI 2Jl»-jJI '"■ • a i j 

' (Jj ' a * J J i.'mi ii^ Jij9j t (JjLal (j-ul jj9j j» j^" (Jl o t" i iiLi LjJ jJL>- 4_i_ulj 

^jj/Liil 4_J.iL*_« 4 cLLaj 'LLus i ua. 4_uLi^=j (^^Lse-LaJJ i_djj_*3 Jl (Jj^?l (JjLiaAJI 2— Jjj ' 1 " 

^JaLiJI aJjLla 4 cLLaj i| -Ly 3 <— ll i n~>- 4_uLii=j ^^ylre-LivU ^.LbLjJL) <_Ju^Jil]l J I jj i 1 ^ t _ y Ije-L<a.lI 



j!_lL>-Ij 2j ■"■ 1 1 j!_lL>-I (Jl o t" i nl 4_uLi^=3j ^ n -» 1 1 jj « » ^ 1 1 (O-lSJI l-3j t i i ii t _ =T _» \_Z1_J 1 J i a.flJI 

^jLUil IZli-uIj^ IL. IJl»- JlloXI <j-aj aJIjJI ^ylstli 4-LLv.t, I ^ <JaJtJlj ^j Lt^aJI (<ulA!I A^jjlJ, 4_uLl!I 4_2lAil 

<_P=>j-i-!l I jijjj SJLcJlI i-lUtJ ^jU_i^= ^pJI JIjjJI <J! jk't| ^.uLLJaill fj^*-" 4- ^ '-"t LuisLjpl 
u <il^ttlj ,j;jJl^sJI (<ul5J! dy 3 L!sM-Lul (JljjJI oLi- b e-L t , ^LljJI jo^ujJI Jl J uaAJI ljuk ^_ 3j ' 1 " 

^_ Lg3^?l o t" i ill 4_uLl^=j 4_JL>Jkl ^y^JajJIj lQ *^aJl p J ^ L7~^- ' "'^ J ' ' U^- 3U C-JliJI J ' ^ ^ Lai 

■ Cil ii" Mill jj-^'j^ 

JljJi JxL^jJ (^^il 4jjJl1j JjjL^ta JJ-i-Ilj -ijJ^sJkl ,_LaL^=ilILl c_JLWI ^jjJ, i_3Jl^ AilLiJI «Jl3-jJI L«l 
^al Jl^t" i nL oLtlse-cXI Coo ClL>l i all <_iL_o»- ^j^a 4 *^— » i 'J 4 n I" se t, I J al ^-»" tl ^J-^ 3 ^1 J^ir" i nL 4_LuLul 

t^j-uL^ia Jl Sjl^jJI a'jjt, 1 i<i i ii^ ^psjJiJI I JljJj (_Lal ^-i"ll 

J al ^-»" (_il ( ii^>- A^Lflj^aj J al )|j aJ JjjJ ^**"' 'J) -ij^>^' J al ^— ■" !l ^^^-Lt-a i"i i i u (Jj^/I (JjLiaAJI ^_ 

.4_uj_>JI jj i ..^-» tl » J ^1 ^] tl <LajjJaj ijjjEjJL J al ^-»" tl 4^jj^3 Jl f^ysjjuj I -i^- 1 4_uj/VI j 4jiijJ,l (JljjJI 

■dilji^r ill 

jjLi N j J » a j ^lislj j^k Lj^=j 4_JLi5 LoIlII Cj^?jL»J,I 4jj/ljjJ i a i Jtia aj-o-^/lj 4jljIjJI «Jl>-jJIj 

(jyJ^-J ^tH^LM^ 31 ^' J Cli Lujjj^aJ^? I dll Lujalll j_u^= (jL*. ^_ ^j uaS 4ja ^1 iLJLiLolII Cj^jLljjJJ 
CUjL^= l^J-" l?" "* ^^LtejO CjjjJu 4^s»LLII iLuisLjJI ^jLj-LlI (jL>J LiUj j ^->"^L^a 

Cj^^LlXI 4_<_uIjJij ' ^ i j «" 1 £Jl>-jJI ijjui i a i LiUjJj ,d ^^~" 'I ^~*^^ CjLuIjJlL! jl Cj Lu ^il^ajJ I 



ta^ LgjLa-uJa ij 4 j 1 1 a 1 aj 1 1 

ijJLisLfljJI t— aj-aTuJ (_^aj-aie2j| I_L>-jJiJJ ciUj <LaLc aj i_JLLai! <jy^>- 

Cj^jLtil tfjak (J^-J 4_i_u!j.i l_LSj_LaJ j*u.Jj^M <L>-jjJI (j^a 4_iiii»JI j<u 4 i inLjelillj Cjjj-LtlU J La-aJ aJLLSJI 

_LlC ^ i IaH3j jjJLuj aj_cul_La A-uLi^-J^ CjLS-ij LaJ Li-Jail I jj-«J <U_lLi) Cj^LaLta dlli (jj*^"*" LjJlIc 

»j ^— > aJI <_Lal! LLUjj aj-iiLtil d)l a-ujaljl oJjjjuj 4^Ljj_LflJI d)l ajjjaljl <|_ Cj^jLtJU ojub 4_La_a>l i_JI taJI 
4-iLa^JI 4-J Lai al!l Cj^jLta-Lt 4 j i ii itLi g-g-UI (j-u-oj LuljjI ^3. 4-m _a.a-La CjLiLuiaj AjjJaj 4_i-ulj.}j Cj^L>- £ya 
£— ^i nlj <_)L 4_uisl_ij 4_i_ulj.i J^— > 1 4jI tSj^$ ' JUaJLt J~ ,£ ~~ » 1 ^— i a ! I ~ i ajj > ! 4_uLi<JI 4_».jjJI £yi 

' (J J ' ^ * '^j' J - 2 Jl>-_jJI 4Jl£> 1 i q i ii^ 4_Laj . Cj LiLu-LalJ I <?Jui ^>£. < - 11 U II Jjjjlj 4_lLjjlJI . "<1 . U", II 
(j-a 4-J Lai al!l Cj^jLtll (_L-»>i 3j f& I j"'^J N J ^ Lkl_Lt/a ' 4LLLiLol!l Cj^?.}LlJU (jj/jjij (JjVl J La-all 

4_JajJI J 4 i gjl ^iXI ^~<l^j«"tl J,^,At SKlStl (jlj^fl 4j"jtl 
4- jjj oli^' Lh* 4_LLi5 Lall I Cj^?jL»i,l CjLajjiajJI 4_i_uljjJ q a i j^lilll J La.aJI Lai 

4-btA!l »>**il 4jjL»i,|j ^Lj^^aJI jLll! aJui ^ 5 J-^' 4jjL»J,l 4jLl^= ^A^= J'^irttl Ijufc 

iajjJa (Jj-£aj ' 4-uLp J^-—^ 4 Ise ifgllj jLuJI sJuio CjIjLaC jLso^/j 4^L)j^^=JI jjljjJI 4_ 4-ulj^^=J| 
.a jL>-_aJI olLA (j^a Jj^l J La.aJI IL. L^-Jj LLSjJaj Ll^= ^jJI j J jVI 4jjjJI £ys 4_cLbLal!l oVjLtall J^L>JI 
4_LLbLalII Cj^JiUII ,_U^ 4_Laj^=j 4_liL!lII 4j3jJ| ^ 4 ila^JI 4_cLbLalII Cj^JiUII (J-ujJlJ tlJLjJ! J i^»Atl IL.J 

■ 4 1 11 iLjeHll J-lC-J 4 1 11 iLseljl 4 T uL\!l 4_UjJI ( j J a 4 ija^JI 
4jjjJI Qja 4_LLbLal!l Cj^jLlU oLajxlaill 4^uljjJ L> ^ L aj. Jl2^ jji-Vlj Jj-aiJI Laf 

Ijuiu 5^_<jtJL I 4jjLtil <L)Ll^3 4_Laj^= ^jis^aj (jyjlill (J^aAll 1 g-JI LLSjJaj 4 LaJl (j ajj 4_uLjJI 

( _ ; ^Lllj 4_uLjJI 4j3jJI ^j^a 4_ilaj<JI 4-J Lai al!l Cj^jLt-a-U (JjJL>JI ilaj^ls (J^-^ ' ^-^.'J 4 i -a- mi 1 1 j jLuJI 



■^inl[) lliii)iillr].tvinll p iln ill nnlnllniiniif)nll 



ajj (j in t, 1 JljjJI JjisLflj <-uLl^3J (JjisLfljJIj CjLjLgjJI Ijsjjui l'i j\j£fl\ 

:<Bjjua (jyi^. SjjJiJI L-JLLai! (jj^=LJ SJl3^JI oji^k Juu 




• A-JljlXI ->jJ^> ^JLTiXI >Un)\\ C^Jbj |jj t^LJI>Ul^UL^j 

l,3/2,5/3,7/4,9/5,...,2-l/n,... ( \) 

^^ys LLaJij Lul ^■-i^vJ La iJL^laj 2 4 La 2 * ! I (J^a^- L#j| Jaa. ^L) LuLa £.uLuL>J I jIJlC^I i taj. {j^- 



7/4 
h 1 i rn 



0 1 3/2 5/3 9/5 2 

aaiUlj 2 ^"1/1000 &a JST juu ^JLi 03^=3 L^J3 ^1 JaiUI ^l^j 2001/1001 a^UI Miu^ 
.lj^=afcj 2^ 1/1000000^ JS! juu ^ L&J3 J^l 20000001/10000001 

.2 J Jul! I ^yjfc LJIjlil Ajl^j (j! LiJjJL) j-aVl I JlA 

2 J! JjJj X<jl V ^c? 2^ x<j! J>^j LijLa <(0 LJIjlil oljua t x (J\^= lilj 

. x — > 2i_^jjj LjJ 

1,1/2,1,3/4, 1,5/6,1,... iJljULI La! Lajjj^ j^L^= 2 jjuJI ^ V 0) V'j^ 1 ol 

aij UljL^j jL3 J\ i^ljlll <u 4jI (jjj IjJj I^jL^j i^J>a J^= (jlj L^J 4jL$I^3 ljl Jjj3 L^jLa 

LJI jia (_^T (j! alj jJ (jl (^Jij-b 4j| x ^ a (jl fjJtL-uj x — > a (jl ^ ^ L ^ a r » Lul 

l,9/4,25/9,49/16,...,(2-l/n) 2 ,... LJIjH! ^ /(x) = x 2 ^ 4 jSj^. 

2.1,2.01,2.001,2.0001,...,2 + 1/10",...(Y) 
J^i otjjsai ^ jJ^j 4.41,4.0401,4.004001,....,(2 + 1/10") 2 ,... UljHI^ x 2 ->4 j^j^ 

limx 2 = 4 - j 4 ^jUuj <2 



. t - 



^YYY 
Y — "kuaiosu u Luab) 



jj^a <_jp_3j X (Jj-2-i LuL9 I Jl4> (jyicj V (j^a j a l o I jlj a" i nL) (^yjfc t ( ^ ) 4_jJ1 jlil (jyic X — > 2 La Jtlc X (jj 
.Y (Jj9 J'^-A jlj-ajjjiL ^yjfc (Y) LJI jlU ^ylfi. X — > 2 Lajii£. X Lajjs JiULjJ . X — > 2 ' '^"jjl - --^^ <>a Y 

:1 Jli- 



SjiiU! 4- -5-^ « ^P 3 -3<x<3 SjiAJI ^> f(x) = yj9 - x 2 aJIjU cJu^I JU=^ £>] 

^jpZi x J^tHj a = 3 (jVl j-LitU V9 - a 2 ijjl^j Z-ij^a lmW9 - x 2 (jUs - 3 < x < 3 a^-jIAII 



x— >« 



LuUa ,y T,y h>^ ^ x lij Lat lim ^9 - x 2 = 0 <jl -^<^ Vj! jLu-JI <>a X <ya 

x->-3~ 



I j^-i x>3 LajJc LLio (jj^-i i a/9 - x 2 tjV Sji^.j-a j^i lim -v9 - x 2 <j! ^ 

x^-3 + 



.Sji^j^ j^i lmW9 - x 2 

x->3 

^yJbJLj Sj^j^ j^ii lim ^9 — x 2 (j-^=Jj jj^ail 4jjL_u^3 j Sj^j^s lim V9 — x 2 (j! j^so JiULi 

x->- 3" x->- 3 + 

.o^j^sj-ui lim ^9- x 2 

xH>-3 

J LiUjJ x 0 e A 4 LllJI x u $~7\ Lajil£. G A u $~7\f : A -> aJIjJI (j! Jj^j 

t^yJlUI Jaj-iUI JIjso lil x -> x 0 LajJc f{x)— >b j! lim /(x) = 

- *->*o 

x e A j - X 0 J -< <J => \f(x) - b\ < £ 

X 0( j-a X ujp^j LaJtlc £ A (j^a ujp^j /(x) (jl 
X 0 JJl£. (j-a X LaJu£. /(x) ill jJI L^JJ L>^ CjjxJI jJb SJI J AjL^j C^eJI J 



_ r _ 



^YYY 
Y — "kuaiosu u Luab) 



"i? jilj I g-tlg J^^' jSj x = a jJc SJI jJI o'jJt 'A. x — > <3 Lsjijii /(x) ill jJI AjL#j u_sL_aj»J 

lim/(x) = limx 2 =2 2 =4 

x— >2 x— >2 
2 JJulI! (J J X ^Jp-Sj LaJui£. 4 (j-a f (x) Cr 1 -*^ ' 



1) lim(2x 3 +5x + 2) 2) lim 

x^-0 x->l 



r 4x 2 +x 



V 



1) lim(2x 3 + 5x + 2) = 2(0) j + 5(0) + 2 = 2 

x->0 



2) lim 



3x 2 +2x 3(1) 2 +2(1) 5 
3) lim - 



2x 



3) lim 



3x +2x 



x + l 



4) lim 5 

x^3 



r4x 2 +x^ 


5 


U(l) 2 +0 


5 




5 


3125 


2x 




v 2 a) ; 






16 



*->i x + l 
4) lim7 = 7 

x^>3 



1 + 1 



(jrpJI J £j^a^a AjL^j (1 

& x ^ g(x) , /(*) = /(*) + g(x) ill jJI c>^U 

limF(x) = lim(/(x) + g(x)) = lim/(x) + limg(x) 



lim (6x J + 5x z ) = lim 6x J + lim 3x z = lim (6x 3 + 5x z ) = lim 6x J + lim 3x 

x— >-2 x— >-2 x— >-2 x— >-2 x— >-2 x— >-2 

= 6(-2) 3 + 3(-2) 2 = -48 + 12 = -36 

^ x 4. otilb g(x) t /(*) F(x) = f(x) - g(x) aJUI 
lim ^(x) = lim(/(x) - g(x)) = lim f(x) - lim g(x) 

x— >a x— >a x— >a x— >a 



:1 JUa 

2 



lim(2x 4 - x 3 ) = lim2x 4 - Km* 3 = 2(1) 4 - (l) 3 = 1 : o Jlfu 

x-»l x — ^1 X— »1 

= /, (x) ± f 2 (x) ±f 3 (x) + .... + f n _ x (x) ± f n (x) 
lim F(x) = lim /, (x) ± lim / 2 (*) ± lim f 3 (x)±....± lim /„_, (x) ± lim /„ (x) 

x— >fl x— >a x— >a x— >a x— >a x—>a 

F(x) = x 4 - 2x 3 + 3x 2 + x UUI ^=ul -.1 Jli* 

4 3 2 4 3 2 

limF(x) = lim(x -2jc +3x +x) = limx -lim2x + lim3x +limx 

X— >1 X-»l X— >1 X-»l x— >1 x— >1 

= (1) 4 -2(1) 3 +3(1) 2 +1 = 3 
lim ^(x) = lim(/(x) x g(x)) = \imf(x) x lim g(x) 

x— >a x— >a x^a x— >ci 

= (-2x 3 - l)(5x 2 + 1) ( >^U :V Jli« 
lim = lim (-2x 3 - l)(5x 2 + 1) = lim (-2x 3 - 1) x lim (5x 2 + 1)^ 

x-»-l X— >-l X— >-l X— >-l 

= (-2(-l) 3 -l)(5(-l) 2 +l)=6 

= /iW x f 2 ( x )-- x /„(*) Jb- 5 ^ ^ 6^ 1>L^(*) li| L-j^j 
lim (x) = lim / t (x) x lim f 2 (x) x . . . . x lim f n {x) <jpa 

x— >a x— >a x— >a x^a 

oli limg(;c)*0j x^-o^b /(jc),g(jc)v^ F(jc) = ^-^ ( ^=jJ 

x^a g( X ) 



f(x) lim /W 

limF(jc) = lim^' = 

X— >£! X— >£! pfr^ 

^ w limg(jt) 



ops = 2X+ 4JU! ( >^U :A JUl. 
5* -1 



2 r + 6 lim ( 2 * + 6 ) 6 

limF(x) = lim^^ = ^ = — = -6 

x^o x^0 5 x 2 _i lim(5jc-l) -1 

2 



x->0 



-a 9 

lim/(jc)a*.j! /U)H ' cil^lil^Jli. 

^ 2 ' ' 0 ,jc = 2 



lim/(x) = limx 2 = 4 ^jl x * 2 J\ ^ IJla x -» 2 <jli= lil <;G| Ll* Ji^}Li :J^J| 

x— >2 x— >2 

[ x 2 -5 x<3 

f(x) = \ I ' c^l^lil lim/(jc) jl*.jT:>* Jlla 

[Vx + 13 , x > 3 ' ^ 3 

^LULj f(x) = x 2 -5 ^/(x) ill jJI SjLt*jp3 jlcu-JI ^ V .jjuJI Jl A" <-j>i2j Lajuc. : J*JI 

lim/(jc)= lim (x 2 - 5) = 3 2 - 5 = 4 

x— >3 x->3 

^LlJLij f(x) = + 13 ^/(x) aJIjJI SjLi*jU3 cryiJI <>o V jjuJI Jl A" Lajuc. 
lim /(jc) = lim (Vjc + 13) = a/3 + 13 = 4 

x^3 + x^3 + 

lim f(x) = 4 (jLa 4_Laj <jAi<^L_ai« jl i njtl (j-aj <j^-*^' Cy 3 o^yW-^' 

[f-2, r<0 ' 
^JllJLij = t — 2 ^ ill jJI l jL^jLa jLu-l!I 0 j>ju«JI Jl /" t-jpZi :Jj>JI 

lim g(f) = lim(f-2) = 0-2 = -2 

f^O ;->0 

2 

(^LllLj = /" ^yjfc SJI jJI 2jl_uLiLa u^-^! Cy* * .so*] I Jl /" ^jp-aj Loju^. 

limg(f) = Hm(? 2 ) = 0 2 =0 

.4_LaJil!l oJJt, Jtlc AjLgj <UI Jill 4_Loj jl i njtl £yi AjLgjJI ^gjl 1 uJ V (j-Ut-JI ^j^o 4jL$_l!I ,jjl 

jru*Dl^ uVb- 

00 0 
1) lim/(x) = oox0 , 2) lim /(x) = 00-00 , 3)lim/(x) = — , 4) lim/(x) = 

x— >a x— >a x— >a 00 x— >a 0 

(j^-utl!! illj^ ^JL<-<*>j 4-LLt.o jjjl. 4jI gill jj^-— " cjV.1_>JI ojuk ^ a£ 



lim 



2 n 

x - 9 



jJLHI 4-iLaIJI i I : ^ Y JliLa 
3 x - 3 " 

,. x 2 -9 0 

lim = — rt^j^\ aj^ :<UJI 

(jrtJ^lJI j»JlC SJIjl i— a; 



r x 2 -9 (x-3)(x + 3) 

lim = lim- — = lim(x + 3) , x ^ 3 LbjJ 

x->3 x — 3 *-> 3 x — 3 *-> 3 



. -9 



lim 



lim(x + 3) = 6 j i! 



x->3 x - 3 *-> 3 

lim <jL^JLlc^I :)X J lis 

xh>0 .v 

x 2 -x 0 
lim = — t>_ml!l :<_UJI 

x 0 r 

lim— — — = lim(jc-l) = -1 < x*0 J^lo-* 

x->0 x 



lim 

*-»°x 



lim 



x 4 0 



x 4 



lim— = limx =0 a^O Ja.!^ 



x->0 



i->0 



lim 



x + x - 6 



^-3 x - 9 



lim 

x^-3 



x +x-6 0 



x 



0 



,. x 2 +x-6 ,. (x + 3)(x-2) x-2 -5 5 „ , , 

lim = hm- = lim = = — < x ^ -3 I ,>w3 

^-3 x 2 - 9 *-»-3 (jc + 3)0 - 3) ^-3 x - 3 - 6 6 



2x — 2x — 12 



lim 

*-»-> 3 x - 3 



2x -2j-12 0 
*-»->3 x-3 0 r 



x z -3 



(x-3) 



2x -2x-l2 
lim = lim2x + 4 = 10 

x— >3 



lim 

x->-2 



x-3 



x 3 +6x 2 +12x + 8 



x— >3 



x + 2 



lim 

x->-2 



x 3 +6x 2 +12x + 8 -8 + 24-24 + 8 0 



x + 2 



x 3 +6x 2 +12x + 8 (x 2 + 4x + 4)(x + 2) 



x + 2 



(x + 2) 



2 + 2 0 r 



x 3 +6x 2 +12x + 8 2 , , ^ . . 

= X + 4x + 4 J>l <>*i 4_La j 

x + 2 

x 3 +6x 2 +12x + 8 ,. 2 „ , , o A A 

lim = lim jc +4jc + 4 = 4-8 + 4 = 0,j^ t Jl^L»9 



x^-2 x + 2 



jjlc a ^_p* lim — — = 0 : \ 



3 2 
lim — = 0 j lim — - = 0 Lb jJ : \ A J Ha 

\ > i x \ > / x 

lim(a„x" + a n _ x x n ~ x + ... + a x x + a 0 ) = oo :2 4jjj2*j 

X— >CO 

lim(4x 2 +2x + 5 ) = oo t^Jliu 

oo oo 
i » — •• • - oo " ' oo ' 

^Litl j^==! }UU 



lim— : S_JLUI 4jl4UL.u1.-v I :Y« JHa 

r^>r>n _1_ 1 ~ " ^ 



X + 1 

X 2 00 
lim — = — a^uaJI ^ j^i : J*J| 

x + 1 00 

LbjJ ^ (j,^ III Jill jjJl>- ^ 1 n aj 

X 2 X 2 /x 2 1 1 

lim — = lim , / — - = lim — - = = 1 

x-*°x +1 /JC +1/JC *->°°l + l/jr 1 + 0 

r + 5 

lim z- :4jJLJI 4jL>JL^I JHo 

x->co x 

x + 5 00 
lim — — = — (jrtJjOJI ^ :J*JI 

x^-co ^ 00 
LbjJ (j^^a-l^ X (^rlc SJIjJI jjJls- p i a Sj 

x + 5 x/x 3 +5/x 3 l/x 2 +5/x 3 0 + 0 A 
lim — — = lim — — r— — = lim — = = 0 

x^co x x->co X X ■*- >0 ° 1 1 

lim * ^ 3 :4jJLJI 4jL>lJL^I :YY JHa 

jc 5 +3 co 



lim X y = — (>x»jJI *j^i :<_LtJ*I 

*->°° JC 00 



2 

LbjJ jj ^— .La x (jr Lc iJljJI jjJl>- p 1 Sj 



x 5 +3 x 5 /x 2 +3/x 2 x 3 +3/x 2 
lim — = lim — - — , = lim = 00 

x->co x x->co X X X— >00 \ 



^3 2 ^ 



limx 

i->0 



^3 



limx 

;t->0 



limx 

x^O 



yx x -x) 



= limx 

x->0 



3 2 

- + 

x x< 



(x-l). 



= limx 



3 + 



(--1). 



lim 

■x-»0 



3 + 



V 



x-l 



= 3 + - 



0-1 



= 1 



( 00 — 00 ) l j\jui\ A Jl£. SJI 4-iL)l 1 ntl A^JjiaJI (joLflj J 0 1" 1 gj : LsljIj 



lim 



1 



*->H,x-l x-l J 
f 3 1 

lim 



^L^lJLi^a^l :Y1 Jlilo 



f 



lim 

X->1 



yx-l x -\) 



= lim 

x->\ 



X 



-1 (x-ifa+iy 



*-+\X-l X-l 



= lim 



= 00 — oOtjrULtUI : t J^>J| 



*->i JC - 1 



3- 



= 00 x — = 00 
2 



ae9? 



x n -a n 



lim 

x - a 



= na :T AjjJkj 



Hm^ (x) ^ 0 j = 0 Cjup* Z^,^ (jl3j-»lu^a (jbJIj g(x) jf(x) LbjJ duL^= li! LsLl LLnajj 



x^a g'(x) 



lim 

x^a g(x) 



g(x) = x - a j f(x) = x n - a" c-p. i^UJI <3.jjk" u^oj 

x 3 -2 3 

lim :LJLl3I Sjl^UUcoa.! -.To J Ho 



*->2 x-2 

lim — = 3x2 2 =12 

*->2 x-2 



x 3 + 64 
lim 

x->-4 X + 4 



: 4_JLjJI j 1 aa.1 :Y1 Jlflo 



x +64 



lim " ' " ' = 3(- 4) 3 " 1 = 48 

X + 4 



_ ^ _ 



^YYY 
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aj jg M i l l JljJ-II (_>^*J <^LjL$j 



1) lim 

x->0 



e x -l 



\ x J 



= 1 



2) lim 



Ml 



= e* 2.718 



„. ,. 1-cosx „ 
3) hm = 0 

x^>0 x 



.... sinx . 
4) lim = 1 



5) lim— = 1 . 
*->i lnjc 



1) lim 



4-2x 



*->2 8 - 4x 



6) lim/z 



ft 



1 1) lim 



Ax - x 



2x 



2x 4 +4x 2 
2 ) lim 4 ; 2 



7) lim 



-4x 2 +5x-2 
x 2 - 3x + 2 



12) lim 



3-2x A 



x^+co X — l 



3) lim 



x j -l 



*->i x - 1 



8) lim 



x-^3 x 2 - 3 X 



13) lim 



3x + 5 



x^+x V 6x - 8 



,. w +2u + l 
4) lim 

«->-! W + 1 



9) lim 

x->0 



1 



4x + 

V xj 



14) lim 



x 1 +2 



*->-kx> V 3x - 6 



5) lim 



1-J 



3^1-3/7 



10) lim 



3x + 5 



x^+co 6x - 8 



15) lim 



2-x 



x^4 + (jc - 4)(x + 2) 



n 4-2x 0 

1) lim = — /VunTJI aJl^i 

x^2 8-4x 0 r 

4-2x 2(2 -x) 2 1 

lim =hm— ) ( = — = — 

*->2 8-4jc x->2 4(2-jc) 4 2 

4 , „ 2 r> 



nm 

S-4x 

2x 4 +4x 2 _0 

2 



2) lim 

x^O x 



X 



,. 2x 4 +4x 2 
lim — — = lim 

x^O x 2 



x-To x 4 + 3x 



; 3 - 1 0 



(2x 2 +4) 2x 2 +4 4 

fr--= f = lim— = - 

(x +3) x 2 +3 3 



3) lim*^ 

jc-1 0 

lim— - =lim ^ 
x - 1 



u 

n -- r 



X->1 



,. u + 2u + 1 0 
4) lim =— />in:JI 

«->-i u + l 0 r 



llX +X + l) / 2 ,\ „ 

i =hmx 2 + x + l =3 

X-l x^l V y 



_ > . _ 



^YYY 
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lim 



w +2u + l 



5) lim 



w + 1 
1 - j 0 



W + 1 



lim(w + l) = -1 + 1 = 0 

«-»- 1 



3^1-3/7 0 



lim 



1-J 



lim 



6) lim/z 



1 + 



V 



= 0x(l + Oo)=0xoO (jrUiiHI f Jl£. 



= lim 

y->l 



1+1+1=3 



lim/z 

/i^O 



1 + - 



V 



= lim/z 



h + l 



V 



h 



= lim(/z + l)=l 



7) lim 

h-+2 



x 3 -Ax 1 + 5* -2 0 



0 r 



x -3x + 2 

. x 3 -Ax 1 + 5* -2 (jc - 2)(x 2 - 2x + 1) 
im = h m ^ — /v r — z 

x 2 -3x + 2 \x-2\x-\) 
x - V3 _ 
~0 



lim 

x->2 



lim fe l \ =lim(jc-l) = 2-1 = 1 

x->2 (x-l) 



— — lTJtH^' f ^ 



8) lim- . 

lim ^ ~~ ^ - lim^* ~~ ^ -lim (V-* ~ a/3 ) -ii m ^ - ^ _ 1 

*->3jc 2 -3jc *->3jc(jc-3) *->3 jc(Vjc - VJJVjc + V3) ^Jtf/jc + VJ) 3(V3 + V?) 6V3 



f 



9) lim 

xH>0 



1 

Ax + - 

X) 

3x + 5 



= 00 + 0 = 00 
3x 



1 0) lim ~~ v = lim — = lim — = — 

x^+co fax — 8 x^+co 6x *->+co 2 2 



1 1) lim 



Ax' 



x 



lim 



4x z 



= lim - = 0 



x ^+°° 2x 3 - 5 x ^ +co 2x 3 x ^ +co x 



12) lim 



3-2x A 



x^+co x — l 



= lim 

x^+co x 



= lim - 2x 3 = -00 



13) lim 3 



'3x + 5 



3 lim 



3x + 5 



V 6x — 8 V *->+°o 6x — 8 



^YYY 
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14)lim ,|Z±2 =lim ^!^. lim ^ 



x^+»v3x-6 (3* -6) /be (3x-6)/x 



= lim V ; - 



x ^+co 2 — 6/x 



lim (3 - 6/jc) 

x->+co 



/ lim (1 + 2/jc 2 ) / lim 1 + 2 lim 1/V fi ™ , 

V X->+oo _ V x->+oo X->+oo _ V Z, V V V _ 1 



lim (3 - 6/jc) 

X— >+CO 



lim 3 - 6 lim 1/jc 3 - 6(0) 3 

x— >+co x->+co 



15) lim 



2 - x 



■ = -00 



x^ 4 + (x - 4)0 + 2) 



l)lim(3x 2 -2jc + l) 


f- 1, 

7)bm/(x),w/iere/(x) = ^ 

[-3, x = -l 


13) lim , 2 J 


~ N ,. 2x - 5x + 3 
2) lim 

jc->1.6 x - 4 


8)lim(x-l)Vjc-3 

Jt->1 


14) lim 2 " 5/x . 
x^co 4 + 5^ 


3) lim %2 ~ 2 

x-2 


9) lim 3 

*->°° l + 2/x 


icm- J3s 7 -4s 5 
15) hm 3 

s-H-x\ 25 ? +l 


4) lim" 2 " 1 

*->-i JC + 1 


\x-l,x<3 
1 0) hm /(*) w/?er<? /(*) = <! 

*->3 [3jc-7,jc>3 


16) lim* ~ M 
*-> 2 x +x-6 


,x ,. + x - 12 
j J lim 

*^3 x - 3 


in ., 3x 2 + 2x - 7 
11) lim 

x^co x -4 


17)limVx 3 -3jc-1 

x^>5 


*->-2 X + 2 


12)lim x2+ ! x - 10 

3x 3 -l 


18) lim f 

x^4 x 2 -2x + l 



_ H - 



0*i> 



ttt 




da>j b u JJlC Jl>-j lil X 0 J ir J3I 5j t y i]| jJI ^ J>2j 



Mm /W-/W =fc 



X->X 0 ,X*X„ X-Xq 

4_!ljJI (^y-q-mJJ 

/•:/-> 9? 
*->/'(*) 

(j-a ^i~po (jr 2oi>- j-Ltlt, £" £_iLj j ^j^JLui^. JiJlC Jl3-j Ij! JaJi3 j li! X Q Ju£. jl aj ij^l 1 aJLLS / : ) 3 a 

LbjJ (*0 + ^) J^= l_M 

/(x 0 + /i) = /(jc 0 ) + bh + hs(h) , Km e(h) = 0 



£(x) 



f(x) 




/'O 0 )*(/O 0 ))' :Y^>La 
Jtlc f J (Ji l a- t l C y ^L^e-La- U ^jj/LaJLI (Jj^s jjfc Xq Jtlc ^ all ui ^ 



(Z)) fijiVi i .it , I (Jj^a 



f(x)-f(x 0 ) NM 



M Q N 



_ \r - 



^YYY 
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/'(»)= Bm /(J + A,) - /W 

A*^>0 Ax 

dx dx ax 

/(x)=X 2 +2 4j|jJU lJu^jOJI ^IjLjel^Li (JjVl 4-SlAJil Jl^-j! : \ Jlla 

,„ , r /(x + Ax)-/(x) r (x + Axf +2-(x 2 +2) , 
/ (x) = lim — — = lim ^ '- i '- : J*J| 

Ax^o Ax a*^>o Ax 

(x 2 + 2xAx + (Ax) 2 + 2)-(x 2 +2) ,. 2xAx + (Ax) 2 ,. „ 
= hm ^ - — - !— K - '- = lim — — = lim 2x + Ax = 2x 

Ax^>0 Ax Ax^-0 Ax Ax^>0 

f(x) = I- X 2 aJIjU lJjjjjOJI |»1jlsc2^L JjVl A-SlAXI JL>.jt :Y Jlla 

r« = Hm /(*+*»)-/('>■ lim h^iMiM 

a*->o Ax ax->o Ax 

,. 1-x 2 -2xAx-(Ax) 2 -1 + x 2 ,. -2xAx-(Ax) 2 ,. 
= hm = lim = lim - 2x - Ax = -2x 

Ax->0 Ax Ax->0 Ax Ai^-0 

w = 1.2 - 0.3m 2 aJIjJL! cJu^jOJI JjlsbI^L J jVl i2lAi! Jl^j! :T Jlla 

, _ dw _ Hm f(m + Am)-f(m) _ ^ (l .2 - 0.3(m + Am) 2 )- (l .2 - 0.3m 2 ) 

dm Am->o Am Am-»o Am 

, . 1 .2 - 0.3m 2 - 0.6mAm - 0.3(Am) 2 - 1 .2 + 0.3m 2 
= lim 

Am^o Am 

= lim 0-6 m ^ m 0.3(Am) _ j- m _ q g m _ Q.3Am = -0.6m 

Am— >0 Am Am— >0 

5 = 2 + 3/" ill jJU (JujjlIJI a! Jiiel^L) Jj^l iZuSJ. I Jcs* j ! : i Jlla 

, ds f(t + At)- f(t) ,. 2 + 3(/ + A0 2 -2-3/ 2 
j = — = lim — — = lim :J»J| 

dY A;^0 A/ Af^O A/ 

2 + 3/ 2 +6/Af + 3(A0 2 -2-3r 2 6/A/ + 3(A0 2 r OA , 

= lim — = lim — — = lim 6t + 3 At = 6t 

Af->0 At Af->0 At Af->0 



/(x) = 2x + 5 iJljJQ t-flj^jOJI ^Ijiiei^Li JjVl a^lMI j^jf -,o Jlla 



_ > i _ 
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a*->o Ax ax^>o Ax 

2x + 2Ax + 5-2x-5 ,. 2 Ax .. _ _ 
= lim = lim = lim 2 = 2 

Ax^>0 Ax Ax-»0 AjC Ax^>0 

/(*) = ~j3x — 7 ii\ jJL! t-djjjtill J jl^L-uIj (jIj^I ^"uAI jl^jI :Ajlla 
w/ n r /(* + A*)-/(x) r J3(x + Ax)-7 - V3x-7 

f (x) = lim — — ^-^= hm '- :J*J| 

Ax-s-0 Ax Ax-s-0 Ax 

lim A / 3 ( JC + Ajc )- 7 - V3x-7 ^3(x + Ax)-7 + V3x-7 
^0 Ax V 3 (* + A *)- 7 +V3x-7 

- lim 3(x + Ax)-7 -(3x-7) _ 3x + 3Ax-7-3x + 7 

Ax(V3(x + Ax)-7 + V3x-7) ax^o Ax(V3~(x + Ax)- 7 + V3x-7) 

lim - lim 3 

a«->o Ax( A /3(x + Ax)-7 +V3x-7) ax^o V3x + 3Ax-7 W3x-7 



V3x-7+V3x-7 2V3x-7 

y = f(x) = x n :4JUI ( ^=U 
f n-1 i . 

y =nx 

y = x 3 dJL^= !i! :V Jlla 

y^x 3-1 =3x 2 op3 
y = x~ 4 c^jL^= li! :A J Ha 
y' = -4x- 4_1 =-4x" 5 o^ 

^ J Jul! I i n"< _y = X 4-a T Li T u.a (jLa 4_Laj 

y = X => / = 1X M = X° = 0 

/ = nax" _1 j^> y = ax" aJIjJI jjlAx :V (jjjUJI 



_ >o _ 
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y = 3x 6 eJL^= lil:^ Jlla 
y' = 3x6x 6_1 =18x 5 o^ 

_y = 5Vx ill jJI i2lAx jl^j! : \ \ Jlla 
1 

j = = 5(x) 3 LbjJ : J»J| 

1 5 - 

v' = -x5x 3 =-x 3 Mil 

3 3 

Jlj-i 3j' j' ^J-* 3 -?- 0 JP-'l' 3 • ^ tip Lai ( 

f u ...,f n (x) ^ F(x) = f 1 (x)±f 2 (x)±...±f n _ l (x)±f n (x) J^JI^^^ iJUIc^U 

F'(x) = f;(x)±f;(x)±...±f n _ 1 (x)±f n (x n ) o& ^ J'^ 

y = 4x~ 3 - 5x 2 +lx-\2 ll\ jJI ( >^U : U Jlla 
/ = -3 x 4x" 3_1 - 5 x 2x 2 ~ l + lx { ~ 1 = -I2x~ 4 - lOx + 7 ^ 

otiib /i(*),/ 2 (*) F(^) = / 1 (x)./ 2 U) j^ji ^ FO) aui 

F'(x) = //(*)/ 2 (*) + / 2 X*)/i(>) oi^^/ JUJLI^jlSeiiU^lS 

^(x) = (3x - 2)(4x + 1) <L!I jJI ( >^U : Jlla 
F'O) = 3(4* + 1) + 4(3x - 2) o& 

^ULuiMJ ^tsLtS Mx),f 2 ( x ) £^F(x) = ^- ! - J^uiJI ^ 0^3 aJIjJI ( >^U 

/2W 

^.9?^/ JUai^ / 2 (x)^0j 9? JUJll^ 
M2W-/2W1W 



F'(*) = 



(/ 2 w) 2 



1 8x 7 

X^— d-o. _y = AJIjJI ialii^a Jl^j! : \ i Jlla 

2 " 2x-\ 

f 2 (x) = 2x -1 => / 2 '(jc) = 2j /,(*) = 8x 7 ^> //(jc) = 7 x 8x 7_1 = 56x 6 LbjJ : J^JI 
17 << ^_fi(x)f 2 (x)-f2(x)f l (x)_56x 6 (2x-l)-2xSx 7 _ 56x 6 (2x-l)-16x 7 
(/ 2 W) 2 (2x-l) 2 (2x-l) 2 

_ 1 12x 7 - 56x 6 - I6x 7 _ 96x 7 - 56x 6 _ 2x 6 (4Sx - 28) 
(2x-l) 2 ~ (2x-l) 2 ~ (2x-l) 2 



_ u - 



3U^i>U *LIS /(jc) F(jc) = (/(*))" c^bs= !i! 
F^)=«(/(*)r7'(*) 

= dF^ = dHx 1 4f(x 1= x 

dx df(x) dx ~ 
y = F(x) = 4(2x 2 + 3x-2) 2 aJIjJI 5iii« jl>.jMo Jli* 

f(x) = (2x 2 + 3x-2)^ f\x) = 4x + 3 LbjJ :>J! 

y ' = f'(x) = 2 x 4(2x 2 + 3x - 2) 2 " 1 (4x + 3) = 8(2x 2 + 3x - 2)(4x + 3) <jij 

#0) 



to) 2 



y = /(*) = 



1 



1 



1 



g(x) {2x-\) 



Oli Z = /(g(*)) 0! ^ y = g(x) Z = /(j) Uljdl 
<iZ _ dZ dy 
dx dy dx 



o}^} y = 5x 2 3 Z = y 3 +2y + 4 iJljJI : W Jlla 



Z = (5x 2 ) 3 +2(5x 2 )+4 



LbjJ qj^-m'^ 5x ^ y <_P=5*j 



dZ 



= lOx 3(5x 2 ) 2 + 2 1= I0x(l5x 4 + 2) 



_ w - 
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l)y = ^ 13 +13 + ;T 13 5) y = V(l + ^ 2 )* 



2) y = 

3) J = 



x 3 -l 
x 4 +l 



^. x 5x 3 

6) j = 

2 2 



+ 2 V 



V X ~3Xy 



7) y = 



- lx + 3 



1)J 



= ^ 13 + 13 + ,- 13 =(, 13 + 13 + ,- 13 ) 

4 

/ = I(l3, 12 -13,- 14 p 3 + 13 + ,- 13 )"5 

x 3 -l , 3x 2 (x 4 +l)-4x 3 (x 3 -l) 
•* + 1 (jc 4 +l) 



3)J = 



' x + 2 ^ 2 



V X -3Xy 



(x 2 -3x)-(2x- 3X^ + 2) 
(x 2 -3x) 2 



^x 2 - 3x 

4) y = (x 3 - 2x 2 ) 4 =>y' = 4(x 3 - 2x 2 J (3x 2 - 4x) 

5) y = \j{l + x 2 ) 4 (l-.r)' 

4 

3 

1 , 5 _ 4 1 15 _ 

- + 3x— x = — i x 

2 2 2 2 
5 , _ - 5(2x - 7 



y = i(i + #\2.)=^(i + . 2 )3 



x 5x 3 

6) j = 

2 2 



7) y = 



x 2 -7x + 3 J (x 2 -7x + 3) 2 



8) y = (4x 2 -3) 2 (x + 5) 



9) y = ~ 



10) y = 



11) /(*) = 



- *j3x 



2x-3 



4)y = (x 3 -2x 2 ) 4 8)y = (4x 2 -3) 2 (x + 5) 12) f(t) = 



(x 2 + lY 
\3t 2 -4 
2t + 5 
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y' = 2x8x(4x 2 -3)(x + 5)+(4x 2 -3) 2 =16x(4x 2 -3)(x + 5)+(4x 2 -3) : 



9) y = — 



-7x9jc 8 63* 63 



9\2 



10) y = 







r4 l 
















1 





■(3x) 



, -4x3.r 2 If 4 V 3 



(3^=- 



x 



yx 3 j 



" (3^) 
2 V 7 



11) /W 



^-Vx 3 "-— V3x 
x 4 2x 

2x 2 -3 



(, 2 + 7) 



4x(x 2 +7) 3 - l (2x 2 -3\x 2 +l) ~ 3 (2x) Ax- 2 x(2x 2 - 3\x 2 + 7) _1 



f\x) = 



(x 2 + l) 



-.2 



2x 



2-U^x 2 -3\x 2 +7)- 1 



(, 2 + 7) 



12) /(f) = 



i 



3f -4 [3f-4 



2f + 5 I 2? + 5 

'^2 \ 



AO 



3? z - 4 ] 4 6f (2f + 5) - 2(3^ 2 - 4) _ 1 / 2? + 5 6t 2 + 30? + 8 
2? + 5 J (2? + 5) 2 ~2W-4 (2? + 5) 2 

«) /(O = 4f 3 + 1~ 3 + 1 

b) f(t)=(t 2 - t y 

c) /(f) = (2f-3)(2-3f) 



a) /(r) = 4t 3 +t 3 +t 
f'(t) = 3x4t 2 - 3t~ 4 + 1 = 8r 2 - 3r 4 + 1 
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*) /(0 = (? 2 -^ 3 

/'(O = 3(f 2 -^(2r-l) 
c) /(f) = (2f-3)(2-3f) 

/'(O = 2(2 - 3?)- 3(2/ - 3) = 4 - 6f - 6/ + 9 - -12f + 13 

dy 



4 2 

dt "3 s 
_y = ^;r(l + 2?) 2 ^U3 ( _ ? JLL!L)j r = 1 + 2? < _y = ^-;rr 2 LbjJ : J*J| 

^ = 2x-^(l + 2?X2) = 4x-^-(l + 2r) = — ;r(l + 2f) 
dt 3 3 3 

(— 1,3) < Wirtitl Ju£. J = 2 + X 2 Cy Ia&l»U L yuLtX\ Jj-q-j-iaa. I : i (jJ>CJ 

jjk (— 1,3) 4 USitl Ju£. (jj/UJLl J_ua : JaJI 

dy 



m = 



dx 



(-1,3) 



: 2x 



(-u) 



= 2(-l) = -2 



. t = 5 Seconds 

dy 



dt 



= 6t i^LiiiLi (jr lajuj t (j-sj-lJ 4 j m itb S ZjiLuAS j-Liu (JJul^s /^Jb 4_uVI 4.C.J 1 11 tl '.J^JI 

? = 5 Seconds Siastlll jj^ iLJ^I 4^j_^JI 

(r = 5 M j^^) =^L s =6x5 = 30 mis 
dt dt 1 

:4_jJLl!l (JljjJI 4 25 ■"■ a lJu^jLL!! (Jl 0 t" 1 ill 1 1 1 n~>-l 0 



l)y = x 2 +4x-3 


3) j = 2V? + 3 


5)y = x 3 -l 


7) y = 5 - +3t + 2? 2 


2)y = Jx-5 


4)y = -x 2 +5x-7 


6) y = 2x - 7 


8)y = 3? + 7 



•.^L U J jVl 4rt~u,iU j^jI (2 



l)y = (2x 3 -7)(3x 2 ) 


6) _ (3* - 2)(* + 7) 
^ 3jc-1 


H)j = 


N2X-1) 1 

x 2 


16) y-^ 


3x 


7),- 3x2 

(5jc + l)(2x - 1) 


12) y = 


r x-iy 2 

K^X + 2y 


-2 

17)y = x 3 (5x 2 +1) T 



. Y . . 



3).= 2 


8)y = (2x 4 -1.9) 3 


13 )y = V 


2x 


18)y = 2x -3 +7x -5 


3x 2 -7x + 4 


x 2 +1.8 


4)y= 5 

^ 4x 3 -3x 2 


x {x-2) 


14)j = x 


2 V*-1 


19)y = (4x 2 V?)^ 


5)y= x 
x + 2 


\0)y = (2x 3 -4x + iy 2 


15) y = T 

(2jc + 4) 3 


20) j = 

U +5 



itastUI die Lu^l i£.j_t^JI Jl>-j! t (j-aj-II <J^Jlj sLLajua £aL_uil SJjU-a S ^^-i"! (T 

1) 5 = (1.4? 2 )(3? + 2),? = 25 

3.8/ 3 

2) 5= ,t = 2s 

2^ + 7 



1) j = (3x 2 - 4x + l)(5x 2 + 2),x = 3 

(2x-l)(4x 3 ) 

2) y = - -,x = -\ 

5x + 6 

3) y = x 2 ^x-l, x = 2 

4) y = — ,x = -2 

(3x-5)(x + 2) 
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^dLMtl JljJLTI 3LS^I 

tijiiliiil JIjjJI JjLzuil 

y = sinx dJL^= lij 0 
, d(sinx) 



y = 



dx 



= COSXjjUa 



, d(cosx) . 
y= — - = - sin x <jLis y =cosx c^L^= b! 



(Y 



9t t>a I Jl>Jtl ^yig. (jl juM! iLLa x4- u vi^p. y = sinu aJIjJI (j^-»"t (T 

(JT Ll J i^-i-a- i' 1 ^ 4 j I (JljjJI (3^-^-0 (jj- 1 ^ l3 J^* 1 ' 

, dy d(sinu) du du 

y = — = — — = cosw — 

dx du dx dx 

9? I JUJkl (_yk. (jUj-^M! SLIS jc4-*JI-s y = cosw aJIjJI p^'t (i 

(jy Ll J i^-i-a- i'q 4 j I (JljjJI (JILIija (jj-iLS (jjVn 

, dy d(cosu) du . du 

y = — = — — = - sin u — 

dx du dx dx 

y = sin(2x 3 -3) iJljJI ( >^U tljli* 



y' = 3 x 2x 2 cos(2x 3 - 3) = 6x 2 cos(2x 3 - 3) 



y = cos(2<9 3 -3<T 2 ) UUI i2iAx jpj! :Y Jli. 
u = 20 3 - W~ 2 ^ — = 60 2 + 66>" 3 LljJ : J^J! 

y ' = -(60 2 + 6#~ 3 )sin(2# 3 -3#" 2 ) <jij 

y = tanx aJI jJI jiAx uLa. (o 

sinx 

y = tan x = Lb jJ 

cosx 

(j-uJI J 4 <i i ii ^ Jp i"i a (j^jjLS (j-iiaj 

/j (x) = sin x => /j (jc) = cos x, f 2 (x) = cos x => / 2 (jc) = -sin x 



,_ <i(tan(x))_ cosxcosx + sinxsinx _ cos 2 x + sin 2 x _ 1 



y = 



dx 



(cosx)' 



cos x 



cos 2 X 



= sec x 



dx 



9? (>a I JU4I <^k. JjLLuiMJ SLIS x4- w *^~p- y = tanw ^J,! HI jj| > p L ti! (1 



- YY - 
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(jy Ll J i ,-1 nr i£ 4 j ^—IJ-l I ill jJI Jp u,l a (jjjl-^ (j J Vt*< 



, _dy _ dy du _ d(tanw) _ 2 
— — — — sec // 

dx du dx du dx dx 



dx 



, d(tanu) 2 du 

y = = sec m — (jjl 

dx 

j^-/La y = tanx -2 dJL^= lil :T Jlla 

-2 n. -3 

w = x =^> — = —2x LbjJ : JjJI 



dx 



d(tanu) du 2 n -3 2 -2 

= = — sec u--Lx sec x 

dx dx 

y = cotx ill jJI JjlAx uLo. (V 

cosx 



_y = cotx = 



LbjJ 



smx 



= cos* — » /j (x) = -sinx 

f 2 (x) = sin x — » / 2 (x) = cos x 
, _ <i(cot(x)) _ - sinxsinx - cosxeosx _ - (sin 2 x + cos 2 x)_ -1 2 

— — « — ^ — ^ — CSC 



J = 



dx 



(sinx)' 



sin 2 x 



sin 2 x 



x 



y 



' = ^S = -csc 2 , &\ 
dx 

9i jj-a I JU4I JLSj-^MI iLlS jc4- 5_S 1 _a u^L-^y = cotu i^j-U illjJI j-f^ (A 

(J ' iaje * a ^ ' ^— >j 1 1 ill jJI Jp i"i a Iju^a j • La ) 

, _dy _ dy du _ d(cotu) du _ 2 du 
y — — — — esc w 

dx du dx du dx dx 

, d(cotu) 2 du 

y =— - = -csc u — o4 

dx dx 

y = cot3xi!ljJI i2i^».Lm.-vl -. i Jlla 

w = 3x ^> — = 3 LbjJ :J*J| 
dx 



, _ d(cotu) 
dx 



du 
dx 



CSC 2 U = -3CSC 2 3xo)j2> 4_Laj 



. Yr . 
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y = secx aJIjJI jiAx uLa. C\ 

1 



_y = secx = 



LbjJ 



cosx 



, d(sec(x)) sinjc sinx 1 

_y =— - = - = = tanxsecx 

dx (cosx) cosxcosx 

, d(sec(x)) 

y = — = tan x sec x <ji\ 

dx 

9? (>a I JU41 3l^i>U aJLII x'i- SJb u cUp. j = secw ^=>U j-p-*-^ 0 • 

, d(s&cu) du du 

y = — = — = — — = — tanw seca 

dx du dx du dx dx 

, d(sQCu) du 

y = — = — tan a sec u o4 

dx dx 

_y = SeCX^ 4j|jJI ^■llj'u.q-Lca.^l :0 Jlla 

2 du 



u = 6 z 



d6 



26 LbjJ:J^J! 



y 



, d(cscu) du 



de 



de 



tanw sec a = 26 tan 6 2 sec6* 2 



y = CSCX aJIjJI (Jlcu-a uL^ (\\ 

1 



y = esc x = 



LbjJ 



sinx 



, <i(csc(x)) -cosx cosx 1 
_y =— - — -^- = - = = — cot x esc x 

dx (sin x) sin x sin x 

, d(csc(X)) 
_y =— - — = -cotxcscx C)4 
dx 

9? (>a I JU4I t^lc JLL^MJ aJLII jc4- 5-11-5 u ^~p.y = cscm i^=>j-U SJIjJI j-iitU 0 Y 
, dy c/y c/u d(cscu) c/u 



dx 



d« 

cotacsca 

d« dx dx 

, _ d(cscw) 
dx 



dw 
dx 



cot a csca (jij 



- Y£ - 
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J = CSCX AjljJI ;*\ J Ha 

u = x 3 — = 3x 2 LbjJ:J^]t 

dx 

, d(csc«) du -,233 

_y =— - = cot« csc« = -3x cotx cscx 

dx dx 

y = csc(2x 5 - 3) iJljJI <2iA»j-caa.l :V JHo 

w = 2x 5 - 3 => — = 10x 4 LbjJ : J^J! 

, d(cscu) du . n 4 ,„ 5 ,„ 5 „ 

_y = — - = cotw csca = -lOx cot(2x -3)csc(2x -3) 

dx dx 

tSJtiJI JIjjlU JjVl ^LUIc^a^l :^bM jJ>U» 



1) J = sin 5 3x 2 


5) j = csc 3 (-7x 4 ) 


sin x 

9 ) y = 22 

COS X 


13) j = sin (cos 2x) 


2) _y = x tan — 


6) _y = Vl + cos 2 x 


10) y = sec(2x + l)2 


14) y = Vl + sinx 


3) j = Vxcos2x 


7);y = tan 2 (x 2 +l) 


x sin x 


15) y = xcot(-4x) 


4) _y = Vcscx 3 


8) y = (x 4 - cot x) 3 


12) j = (sin x- cos x) 2 


16) y = x cscx 



1) j = sin 5 3x 2 

_y' = 5sin 4 3x 2 (6x)cos3x 2 =30xsin 4 3x 2 cos3x' 
2) _y = x tan ^ 



x 

1 1 2 1 1 1 2 1 

y =tan x— sec — = tan sec — 

X 

3) y = Vxcos2x 
! _I 

/ = — x 2 cos2x - 2Vxsin2x 
2 



4) _y = Vcscx 3 = (esc x 3 ) 2 = esc 2 x 3 



/ = i(cscx 3 )" 2 (3x 2 )(- 3 3 



cot v' csc v J )=— x 2 csc 2 x 3 cotx 3 cscx 3 = 
' 2 



3 2 2 3 , 3 

— x csc x cotx 
2 



. Ye . 



5) j = csc 3 (-7x 4 ) 

/ = 3(- 7 x 4x 3 )csc 2 (- 7x 4 )[- cot(- 7x 4 )csc(- 7x 4 )] = 84x 3 esc 3 (- 7x 4 )cot(- 7x 4 ) 

6) _y = Vl + cos 2 x =^> y = (1 + cos 2 x) 72 



i i 



/ = ^(1 + cos 2 x) 2 (-2cosxsinx) = -(1 + cos 2 x) 2 cosxsinx. 

7) y = tan 2 (x 2 +l) 

y' = 2(2jc) tan(x 2 + 1) sec 2 (x 2 + 1) = 4x tan(x 2 + 1) sec 2 (x 2 + 1) 

8) y = (x 4 - cot x) 3 

y' = 3(x 4 - cot xf (4x 3 + esc 2 x) 
sin x 2 

9) y = 



2 2 
COS X 



, 2x cosx 2 cos 2 x 2 +4x sin x 2 cosx 2 sin x 2 2xcos 3 x 2 + 4xsin 2 x 2 cos x 

y = 



(cos X ) COS X 

2x 



cosx 2 



(l + 2 tan 2 x 2 )= 2xsecx 2 (l + 2tan 2 x 2 ) 



sin x 2 22 

_y = — j = tan x sec x 

cos x 



y' = 2xsec 2 x 2 secx 2 + 2xtanx 2 secx 2 tanx 2 = 2xsec 3 x 2 + 2xtan 2 x 2 secx 2 
= 2xsecx 2 (sec 2 x 2 + tan 2 x 2 )= 2xsecx 2 (l + 2tan 2 x 2 ) 



5 



10) y = sec(2x + l)2 

5 3 55355 

y' = — (2x + 1)2 (2) tan(2x + 1)2 sec(2x + 1)2 = 5(2x + 1)2 tan(2x + 1)2 sec(2x + 1)2 



n ) y = ^^~ 

x sin x 

,_ 2x sin 3 x + 3x 2 sin 2 x cosx _ 2sinx + 3xcosx 
(x 2 sin 3 x) 2 x 3 sin 4 x 

12) y = (sin x - cos x) 2 

y' = 2(sinx-cosx) (cosx + sinx)= 2(sin 2 x-cos 2 x)= 2(1 -2 cos 2 x) 



13) j = sin (cos 2x) 

/ = -2 sin 2x cos(cos 2x) 

14) _y = Vl + sinx 

=^> y = (l + sin x)i 

y' = ^ (l + sin x)~2 cos x 

15) _y = xcot(-4x) 

y' = cot(- 4x) + 4x esc 2 (- 4x) 

16) y = x cscx 

y' = esc x - x cot x esc x 



l)/(x) = sin 3 x 


7).y = 0 3 -7;t + 4)sin0 2 -l) 


13)y = 3 V2 + tan(x 2 ) 


2) /(x) = tan(^4x 2 j. 


r _i i 

8 y = tan (lx - l)T 


14) \/x 2 -2x + 7secx 


3)/(x) = sec(^2x 3 j. 


9 1 ^ 

9) y = cos xtan( — x ) 


1 5) f(x) = x + cscj^ 3 + 3 j 


4) _y = ^x 2 - 2x - 3 esc x 


10) /(;t) = 2sec 2 (V) 


16) /(x) = 3cot 4 x 


1 ? 

5) _y = sin x cot(— - jc ) 

X 


ll);y = ^2 + sin(jt 3 ) 


1 7) /(jc) = cscf 4x 2 j + 2 sin x 2 . 


6) /(x) = cos 2 (3Vx) 


12) /W = cos3(^ +i ) 


18) /(x) = tan(^4x 2 j 



Lu^Vl JljjJI 3^"' 
/(*) 2UU! oil^= liin ^UJI 
a > 0 ^Up. j = /(x) = a x 

1 o^-> /(x) 4J! jJL! J jVl All 
/ = a x \na 

y = f(x) = 2 X iju U^= /(x) SJt jJI eJL^= !i! : 1 Jli. 

/ = 2*ln2 -.^L f(x) gJljJU JjVl 3;r.,MI plia 



. rv . 




^YYY 



I n^i £a f(x) 2UI jJ! oil^= !i! : Y <j>iU]| 
a > 0 ki^p. j = /(jc) = £a x 

•.^L U^= /(jc) ill jJQ J jVl 4 iVi mi t, I (jLi 
_y' = ba x In a 

j = /( x )=7 3 x tjj u^»ii>« f{x) iJljJI dJ>L^= lil:Y Jlfu 
/ = 7 3 x ln3 ijb f(x) ^IjJU JjVl ^Ull ^la 

y = £a /(x) SJI jJ! LbjJ cJ>L^= lil :T o>>L^I 

: (jr L 1 o^-i u Laju Jj^l 4 <i" All (jLs 4_Laj 

<i_y _ <i_y du 

dx du dx 
dy 



y = 8 2 

•,3x 2 + 4x+5 



(3 



= £>a" In aw' 



x +4x+5 



I -i^— i aJIjJI (Jijfol :YJHa 



y' = 8 2 3x2+4x+5 In 2 (6jc + 4) = (48* + 32)ln 2 2 3 * 2+4x+ ' 



e = 2,718 ijj\-u±) (j^L^Vl cjlj 4J|jJ! jjLSiAl : i jj^jLUI 
y = f(x) = be x U^aSijju* /(jc) c^il^a li) 

lne = 1 ( >^=J / = fre*lneo^ <j>^ t> 
y' = be x ^ /O) 4J|jdl J jVl ay,, Ml ops pjl 

y = 3<?* aJljjJ JjV| a^lAH L„„^ tl Jlla 

/ = 3e* '^ w ^.n a^.i...tl stl.Mt jjVl sr.Atl -J^t| 
y = Z? e /W aJ| jj| LbjJ dJL^= li] : 0 j^jUJI 



. Y A . 
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dx du dx 

\ne = \ ^\— = be u \ne u ^li ^bJLj 

- 

t^yJj U^= u^ 3 ^ <Jj^' i2LMI (jij 

y = — = be u 
dt 

y = 8 e 2x+l illjd! JjVl ^lAXI ,.,,,,^1 :0 Jtla 

/ = 8x2<? 2 * +1 = 16<? 2x+1 ijb U^= iiLJ! 2UIjJU JjVl :>JI 

y = -5 <? sinx ciJ.L^= !i! :1 Jli. 

/ = -5cosxe sm * & 

U^= /(x) iJU! dJl^= !i! :1 ^UJI 
a>0,a#l cu_p^ y=b\og a x 



x 

aJI jJI LbjJ dJL^= lil :V ^lill 
a>0,a^l cL_p* _y=Mog a /(x) 

<iy <iy <iw , u , 

— = — — = b — \og a e 

dx du dx u 

y = 31og(6x 5 ) tJuibll JjVl *2LUI :VJt!u 



, _ 3(30x 4 )loge _ 15x 4 , 1 5 
V 6x 5 



- loge = — loge.: (^L U^= u k*< iiiLJ! aJIjJL! J jVl i2iAil : J^>J! 

U^= 4^ /(x) *JI jJI eJl^= li! :A o^L2JI 

y = b In x 



. yh . 
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lne = l ^ / = 



1 



bine 



x 



^ f(x) SJIjlU (jIjVl 4 2". All (jla 



/ = :^Jb U^^^k^ f(x) aiallJjVl i2lAll t jl^^JLUL 1 j 

x " " " 

, 1 , 2 

_y = — ^ y = In x ill jJI i2iA.a j j = - ^ y = 2 In x ill jJI i2iAx :A Jlla 

x x ~ 

y = ln/(jt) aJUI LbjJ dJL^= lij ^ or^ 1 
x 4- (jLli-AMI aJLLs ill j w (j^-i'lj w = f[x) 

y = & In m (jli ^lULij 

: (jr L I 0^-1 ^Utl Jj^' i2lAXI (jL^ 4_Laj 

<iy dy du , u , 

— = — = b —me 

dx du dx u 

i^L I o^-i y = Mnw iJljtU JjVl i2iA.ll jil t lne = l ^1 Ujj 

y = — = & — 
y = e" x lnx 2 :iJll]| iJljJIjlAI :\ Jlla 



y' = -e * lnx 2 + ^<? * = 



-In* 2 



tSJLill Jljjdl JjVl i2lAJLl c_^I:^1*»jJ)Uj 



1) y = log 3 (3x 2 -5) 


5) y = In * 

(3x-4) 2 


9) y = e xl 


13) y = e ~ x mx 


2) j = ln(x + 3) 2 


6) /(*) = In sin3x 


10) y = 5 3 * 2 


14) y = <T 2 *sin3;t 


3) y = ln 2 (x + 3) 


7) /(x)=ln(x + Vl + * 2 ) 


11) y = x 2 3 x 


15) /(x) = lntane x2 


4) y = \n(x 2 +l\x 2 +3 


1 

8) y = e~ 2 * 


ax -ax 

12) y = 

' y ax . —ax 
g + £ 


16)/(jc) = lnVl-2j« 



1) y 

2) J 



= log 3 (3x 2 - 5) 

j 1 — log 3 e^(3x 2 -5) 



3x z - 5 ~" dx 
= ln(x + 3) 2 



_ r. - 



^YYY 
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y = ln(x + 3) 2 =21n(x + 3) 

dx x + 3 dx x + 3 

3) y = ln 2 (x + 3) 

^=21n(x + 3).^ln(x + 3) = 21n(x + 3).J-^(x + 3)= 21n ^ + 3 ) 



x + 3 dx 



dx dx 
4)y = ln(x 3 + l\x 2 + 3) 

y = ln(x 3 + l\x 2 +3)= ln(x 3 + l)+ ln(x 2 + 3) LbjJ 



x + 3 



dy 



1 d 



dx x 3 +2 dx 
4 



(x 3 +2 )- 



1 d 



x +3 dx 
4 



(x 2 +3) = 



3^ 



2x 



x 3 +2 x 2 +3 



5) j=ln 



(3x-4Y 



y = \n 



(3x - Ay 



= lnx 4 -ln(3x-4) 2 = 41nx - 21n(3x - 4) 



6) fix) = In sin3x 

1 d 3cos3x 

/ (x) = sin 3x = = 3 cot 3x 

sin 3x dx sin 3x 

7) /(x)=ln(xWl + x 2 ) 



fix) = 



d 



xWl + x 2 dx 



(x + V 



l + x z = 



1 



f 



2 V 7 dx V 7 



v 



x + 



8) y = e 



1 

- „ 2 



y' = e 2 



x d 
dx 



Vl + x 2 



' 1 > 
X 

V 2 j 



l + x(l + X 2 )"2 



X + 

^ViTx 1 ViTx 2 



X 



J 



X 2 x + Vl + x 2 Vl + x 2 Vl + x 2 



1 — * 
2 



9)y = e J 



y=^.-(, 2 ) =2 ^ 



10) y = 5 



3x 2 



/ = 5 3 * 2 ln5. — (3x 2 )=6x5 3 * 2 In 5 
dx 



11) y = x 2 3 x 



y' = x 2 .—(3 x )+ 3 x .—(x 2 )= x 2 3 x In 3 + 2x3 x = x3 x (xln3 + 2) 



n 



12) y = 
_ a(( 



e —e 



ax . -ax 

e + e 



Lax +e -axU(ax _ e -ax\_(ax _ e -axU(ax +e -ax\ 

V >dx y ' V '<fc v ; 



^ e ax +e -axJ 
ax , —ax V , —ax \ I ax —ax V ax —ax 

e +e Jye +e J- aye -e j^e -e 



) 



(e ax +e~ ax ) 2 

_ a(e 2ax + 2 + e~ 2ax )- a(e 2ax -2 + e~ 2ax ) _ 4a 

(e ax +e~ ax J {e ax +e- ax ^f 

13) y = e ~ x \nx 



y' = e x — (\nx)+\nx — (e x )=- e x \nx = e x 

dx dx 



x 



— -\nx 

U J 



14) y = e 2x sin3x 

~ 2x d d I \ 

y ' =e — (sin 3x) + sin 3x — [e~ 2x ) = 3e~ 2x cos 3x - 2e~ 2x sin 3x =e~ 2x (3 cos 3x - 2 sin 3x) 



dx 



dx 



15) f(x) = \nt<me 



... , 1 d ( x z\ 1 i x 1 d x 1 2xe x sec 2 e x 
f (x) = — [tane )= -sec e — e = 



tane 



x dx 



tane 



dx 



tane 



16)/(jc) = lnVl-2jc 
1 d 



/'(*) 



Vl - 2x dx 



Vl-2jc=- r ^=-(l-2jc)'j— (1-2jc)= . 1 (l-2x) 



1 



a/1 - 2x 2 



dx v ' Vl - 2x v 2jc — 1 

i La i ' I 4 sij^j La l I jl-*- ^j^— » i 'j 

/(jc) = ln(l - 2x)i = | ln(l - 2jc) Lb jJ 



i 



2 1 - 2x dx 



2l-2x l-2x 2x-l 



^YYY 
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SJbJI JIjjJI 3L23. 



l)y = f 3 ln(e 5 '-l) 


2x — 3 
9)y = sinxln-, 

•J v3 1 1 


17)y = ln(^3x 4 -5x 2 


+ 7*-lj 


„2x _i 
2) e 
e 2x +l 


10)y = e 31ncos2x 


18)j- log * 2 


3) } ; = ^ 2 - sin2 ^tanx 


11) y = e cos3 ^cot(i-x 2 ) 


\9)y = x\n eXyl2x ~ 
x l 


3 


4) y = ^x 2 - 2x - 3 esc x 


12) y = e sin2x cos(-x 2 ) 


20) y = e l+tan2x 


5)y = x 2 2 3tanx 


2 

i t \ tan x x 
2 CSCX 


21)y = x 3 log 2 ^ 3 


->) 


6) y = x 3 \njx~ 


14) y = V2-lnx 3 


22) y = x 4 ]n(x 3 -l 


) 


n \ e~ x + cosx 
2e~ Zx -3\nx 


1 5) y = x(ln x) 2 


3cote 2x 
23) y- ? 

21n(> 2 +3) 


8) y = sec x ln(x - 3) 


16)j = 

ln(x 2 +5) 


24) y = ^ 2 +5x + ljlog 5 (x + 3) 



: ^ 1 0^-1 (jj^-ij jLaljuVLa LlJJ 4^bljj^i:/(x) j x 4- 3^ ti-p. _y = /(*) (j^-i"t 

^jLa x - ^ 4 1 1 11 ilLi _y (jl 2j luI Jjj-i Lul t _p3j-^_<J 

dx dx 

: ^ La 4- — : ^ 

xy 3 -3x 2 =xy + 5 (1) 



LlLj^ (jl ri~ l'uVI LlJLi i_dJjJ isej-bljjji. / <>j-* y = /(•*) 

y 3 + 3xy 2 y' - 6x = y + xy' 
=^> 3xy 2 y' - xy' = y - y 3 + 6x 



y 



x(3y 2 -l)]=y-y 3 +6x 



, = y-y +6x 

x(3y 2 -l) 



y' = l jtc^t je 2 -2xy + y 2 =0 ( >^J:Y Jl!u 



^(* 2 -2*y+y 2 ) = ^-(0) 
ax ax 

^2x-2y-2xy' + 2yy' = 0 

=> y'(2y - 2jc) = 2y - 2x => y' = 2y ~ 2 * = 1 

2y - 2x 



y = x x lij y' J^-jl : 3 Jlla 
y = x x => lny = lnx* => lny = xlnx LbjJ :J*JI 



y_ 
y 



= \nx + x 



— = \nx + 1 => y' = y(\nx + 1) 

y 

y = x x (In x + 1) Lb jJ ^.naj q jj y = x x <_P=j*j 



dy 
<7.y 



(l)i + i=. 



-j V-x 2 =0 



-2 2 

* = y 

-2 2 

y x 



(2) x 3 -y 3 -y = l 



1 

2 "3 
3 



_1 

\y 3 y'-y' = o 



y 



l 



_i 

2 t , 2 x 

= -x =- ? 



1 

3 



V 



_1 

2 y 3 + l 
3 

J 



3) * 2 =^ 

2x = (1 + y ^ -/) - ^ + 2,(, - y) 2 = (1 + y\x - y) - (1 - y fr + y) 

=^> 2x(x- y) 2 = y'(x - y + x+ y)+ x- y - x - y => 2x(x- yf = y'(2x)-2y 
, 2x(x - yf + 2y , , x 2 y 

=>y =— — -=>y =(x-y) +- 

2x x 
4) y = ^l + sm 3 (xy 2 ) 

=^>y = [l + sin 3 (xy 2 )]2 

y' = i[l + sin 3 (xy 2 )]"2 [3sin 2 (xy 2 )]cos(^ 2 )(y 2 + 2xyy') 



y' = ^2xyy|l + sin 3 (xy 2 )]~43sin 2 (xy 2 )]cos^^^ 



1 - xy 1 + sin 3 (xy 2 [3 sin 2 (xy 2 )]cos(xy 2 ) 



= | y 2 [l + sin 3 (xy 2 ) ]~ 2 [sin 2 (xy 2 )]cos(xy 2 ) 



y_ 3 y 2 [l + sin 3 (xy 2 )] 2 [sin 2 (xy 2 )]cos(xy 2 ) 
2 1-xy l + sin 3 (xy 2 )] 2 [3sin 2 (xy 2 )]cos(xy 2 ) 



2 3 1 2 1 

y =l + sin [xy ) ^ J^aa^ uyaj-kJI L$la- <uj 

2yy' = 3sin 2 (xy 2 )cos(xy 2 )(y 2 + 2xyy') 1 jJ jj^j dt;' a j utl 3L2i^L» 
l-3xsin (xy )cos(xy )j=3y sin (xy )cos(xy ) 4iaj 



,_ 3y sin (xy )cos(xy ) 
2y(l - 3xsin 2 (xy 2 )cos(xy 2 )) 



5) = x 



(y + xy') e™ = 1 => y'xe"^ =1- ye 



6) y 3 e"^ = tanx 

3y y'e"*^ + (y + jty')e"*^ = sec 2 x 



xy 



y = l-y. 



xy 



1 



xe 



xy 



xe 



__y_ 

xy x 



y'[3y^+x 
7) x 2 = 



\ xy = 



sec 2 x- ye*^ => y' = ■ 



2 xy 
sec x - ye ^ 



3/+X, 



.2 cot V 



2x = 



1 + cscy 

_ - y'csc 2 y (l + cscy) + y' cscy cot y cot y 
(l + esc y) 2 



2x(l + cscy) = y' 



esc y cot 2 y - esc 2 y (l + esc y)J 



y = 



2x(l + esc y) z 



esc y cot y-csc y(l + cscy) 



( 1 Y 
1 + 

V xj 



8) y = 
In y = In 



i+I 



lny = xln 



^YYY 




= ln 



v XJ 



X 



X 



1 + 



= ln 



xj 



y' = y In 



xy 



x + 1 



i + i 

xy 



NX 



X + 1 



In 



x + 1 



V xj 

<LJLl!l (JljjJJ Jj^M < SZj 1 1 Lu-qjLa (. 1 1 ii- 



1) xy + e xy - y 2 sinx = y 2 +9x 


l)x 2 = C ° ty 
1 + csc_y 


2) 3x 2 y 2 +4xy-2y = 0 


8) tan 3 (xy 2 + y) = x 


3) x 3 _y 2 - 5x 2 y + x = 13 


9) 3x 2 -4/ =7 


4) - + - = 1 

y x 


10) sinx -x 2 = _y 3 e 2x 


5) (x 2 +3y 2 ) 3 =x 


11) _y + sin_y = x 


2/ y 2 

6) xy /3 + _yx /3 = x 


12) xcosy = y 


: a 1 La ■» t, 1 lL>L2_L!I jtl£. LJLlII JljjJI ( _ ;r b=_U (jj/LjJ.^Luj-uuji.l : Y 


l)x 2 y-5xy 2 +6 = 0;(3,l) 




2) x^-j^-j = 1;(1-1) 




3) y 2 - x + 1 = 0; (10,3) 3 




4)i^ = r,(0,l) 
l + y 









. rv . 
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^IlLjJlj /(x) aJIjJL! (n-1) i2lA*U 4-22A1I L$j| j^L 1 <il J-LJ ft <>a 3-22.HI i-Sjju 

jX\ (j-a ft ^Jb^ 4JI jJI (jj^l 

. 91 Z) / Olj-a ft 3^-"^ f (jl (jlaj-ii! j x 4- J J = f( x ) 0^—1"^ 

dx dx 

dx 1 dx 

dx dx 

( x J i^UL j J ^1 iSlA-Ul) y (4) = ^ = = / W (x) 

dx dx 



z' \- -ti \«-— * d n y d\f (n l \x)J (n ) 

(x J 4_Li^Jb J - 1 II iLaiiWi) j = = — 1 - — j {x) 

dx" dx 

y = sinx aJIjJL! LJIU! 3 3" All J^-jf : ^ JUa 

, d sin x 

_y = = cosx :Jj»JI 

dx 

,, dcosx 

_y = = -sinx 

dx 



y = 6x 5 eJL^= lil ( SSJISJI 



d 3 y 
dx 



Jl^j! : Y Jlla 



/ = — fex 5 )= 5 x 6x 4 = 30x 4 : J^JI 

dx 

y" = — (30x 4 )=4x30x 3 =l20x 3 

y"' = — (l20x 3 )=3xl20x 2 = 360x 2 



y 5 = cosx o^= \'4 y" ^ 

ax v ax 



. 4 , , -smx 

^5y y =-smx^y = 

-(5y 4 y')=-(-smx) 
dx dx 

± a s 3 i i , c 4 w ^ on 3 , c 4 » 

^>4x5_y _y_y +5_y y = -cosx. => -20y s~ + 5.y ^ = ~cosx 

4sin 2 x _ 4 „ _ 4 . 4sin 2 x 
=> h5_y y = -cosx => 5_y y = -cosx — 

5y 5y 

, 4 \ f a \ 

5y _y" = -cosx — tanxsinx =^> y" = 



cosx + — tanxsinx 

v 5 j 



5 ■ 5y 4 

y = e~ x In x <jt o^j-A 1 j^-j! : 1 Jlla 

y = e ~ x — (lnx)+lnx— (e~ x )=- <T x lnx = - y :J^JI 

— V0~ X — £>~ X — V/5> _X — *> _JC Z' 9 1 

/' = 2 y = 2 + e x \nx = -e 

X X X 



+ —^-\nx 

\X X J 



_y = <? * sin3x J\ o^j-^i y" :0 Jlla 

y ' = e — (sin 3x) + sin 3x — (e~ 2x ) = 3e~ 2x cos 3x - 2e~ 2x sin 3x = 3<T 2x cos 3x - 2y : J^J! 
dx dx 

—2.x ^ d ( \ 

y" = 3e — (cos3x) + 3cos3x— (e~ 2x )- 2/ 
dx dx 

= -9<T 2x sin 3x - 6e~ 2x cos 3x - 2(3<T 2x cos 3x - 2 sin 3x) 
= -e~ 2x (l2cos3x + 5sin3x) 

y = e~ x lnx 2 J\ c^j-^i y" : 6 Jlla 
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y = e" x lnx 2 =2e" x lnx LbjJ : J*]| 



y" = -2e-* 



1 



- + — y -\nx 



j = 2x 5 + 3x 3 + 5jc - 1 ai jJQ j (6) j^j! :V Jliu 
aJjUILi ^ykju uJuM> (?) cy>ji\ jl^i feet ^j^l (5) 

s = ? 3 -2? 

(jljj £ t^jL-uJ ? UaseUI JU£. ^yiVl £jLul!l J^-jl (V 

2fet/ sec 2 i^jL-^ ^jLuiJI qj^-m Lajuc. ^ j}UI <>ajJI j^j! (T 

• dt 

^^ = (3? 2 -2) f=4 = 3(4 2 )-2 = 46/?/sec ^4 juua^JI 
dt 

jj^ajJJ 4 j i ii itL) i ii tl j-<Ju JJula (^jLjjjJI) iLsjiJI (Y 

d 2 s 

4^=>j^>JI Sj| Jl> (Jjs (?) (>ajJI Ju£. j! (?) <>ajJI Juu aJUbjlII — = 6? 

dt 

^1^34 Juu ^jl I illtl 

= 6? f=4 =6x4 = 24/?/sec 2 



d? 



2 U=4 



2fet/ sec 2 igjL^ ^jU^I UjlI^ ^jMJI o-aj-JI (3 



</ 2 s 



1 



, = 6? = 2 => ? = -sec 
d? 2 3 



_ £ . _ 
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l)y = 3x 2 -2x 3 ; y" 


,6 

7)y = 3x 5 10x 3 +15x; J 


z.) y — x ^x , y z, 


8)y -,-4'^ 


3)y = 7 + 6x 2 -4x 4 ;y"' 


9)? = -^;/ 

JC +1 


4) _y = 8x 3 - 2x 4 ; y'" 




5)y = x(x-lf;y" 




6)y = e~ 2x (cos3x - sinlx); y" 


12)y = (l + x 2 )lnx;y" 



13) f(x) = Sx 10 + 2x % - 4x 5 + 1 ;x = 1 

14) /(*) = -^-;* = 2 

3x - 7 

3 

15) f(x) = (4-x 4 r ;x = -3 
\6)f(x) = ^4-x + 2x 4 ;x = l 
\7)f(x) = 2x 2 ^2x 4 +3 ; x = -l 

4_JI jLULl <>ajJI ju£. £jL_ul!1j icj-^JI j^j! ?(/z) o-ajJI aJ^Jlj s(km) XzLuA} 11 jLu ^^1^*3 :Y j^jj^j 

18) s = (2? 2 -3) 4 ;? = 2/j 

19) 5 = —^ — ;f = 4.6/i 

2f 2 -3 

20) s = V3.4-? 4 ;r = lfc 

21) 5 = f 2 Vl + r 2 ;f = lfc 

22) s = (2t + 7)M 2 -1 ;f = 2fc 

23) s = 1.8? 3 -2.9? 2 - l;f = 2M 



■^inl[) lliii)iillr].tvinll p iln ill nnlnllniiniif)nll 
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JjiisLaiJI j»l jLjel^Li (JjL_uJ,1 Ja- 4_uL^= ^sj-*- 0 :3jlJi*JI 

:iSjjL>s (jyic SjJuiJI L-JLLai! tjj^-j «Jl>.jJI ojak <L_Jj.i Julj 
(JljjJLJ ^LuJI jOj-ujJIj 4-l Lv .I I flt^ + tlj ^jJl^sJI (<U-2JI o 
4JI jJI L ^xJ\ (oiiLlII J (j^/L^II aJjLsl* AjIj^= 4_uLi£=> o 
4 La il^lXI <- 1 1 u'iWj ^ ^ tlj LlisJ I (<M^JI A-uLulaliJI (Jjl ml, I £— (J-tisl flUJI ^1 Jiir" 1 u| o 

J nail] CjLiL^ j^jLiJI J nail] CjLiL^ JjVl J uail] SJl^Jj IclL^ SUJjJLiU gJfl^Hl CufljJI 

diLcLm 4-uL^l ^ 1^— ' II CdSgJI ' Lt^LXJ £ cL— 1 LilI I 



-t Y- 
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: ^ Uj ^,1^*3 (x 0 , _y 0 ) 4 LnJL jUI j m JJLl li ^jyiuill . kjJI SJjU-a 

J -Jo = m(x-x 0 ) 
(- 1,3) ikiiJI ju£. _y = 2 + x 2 (^tifli! (j-i/U-U SIjLl* ^"^-i : \ JLia 

(—1,3) 4 Urtitl Ju£. (jj/UJLl J-ua :Jj>JI 

= 2(-l) = -2 



m = — , .=2x 
dx (-1,3) 



y-y Q =m(x-X 0 ) 

y - 3 = m[x - (- l)]=> y - 3 = -2(jc + 1)= -2jc - 2 
=^> y = -2jc - 2 + 3 =^> y = -2x + 1 

(— 1,3) 4_kiill jJc _y = 2 + X 2 Ly isti*U (j^U-ll ^Jij^iaJI itaU* 1 ."i^l : Y Jlla 

m, = — - C)\ ,j\ mxm l = -1 £pj ^j^l J-us mj j ^LJtl J^ m ^^-."t : J»J| 
//; ~ 

mj = = = — clJLi ^j^jlJI (Jxa (jli m = —2 ^UJtl J-ua j^L-JI Jllll ^ 

m -2 2 " 

y-y 0 =m l (x-x 0 ) 

y -3 = i[x-(-3)]=>y-3 = |(x + l) 

11, 17 

^>y = -xH h3=>v = — x + — 

2 2 2 2 



2 2 

4_L*2i]| Jiic X + y =25 ^yisaiqH (^Ui,! ^^jg. ^.Sj^jlH ) fdalillj ^pJjiU-a ;Y Jlla 

(3,4) 

LbjJ (jj^j'o X j-LtTuJ] 4_l^o1ILi SJjUJLl I^-jla (jp-*-^ 

x + _y = 25 => 2x + 2yy' = 0 =^> 2_y_y' = —2x =^> _y' = — 

J 



^YYY 



m 



_ -2(3) _ 3 
dx(3,4)~ 2(4) ~ 4 

J-Jo = m(x-x 0 ) 



?>( ?\ 3 9 a 3 25 

j-4 = — (jt-3) = — x + - + 4^> y = — x + — 

4 4 4 4 4 



1 



1 



mj = = -- 

m 



_ 3 3 
4 

y-y 0 =m l ( x -x 0 ) 

4/ x 4 4 

y-4 = -(x-3j^>y = -x-4 + 4^>_y = -x 

Jtlc Vi 1 1, 1 ^jlscJuii] (^jj/LjJLI (_£->3-<3-*-ll ) j«Jil_<JI_J ^jj/L^JLI ^jjJjljLA > . ("i^— 1 1 

1) 3x-2j + 4 = 0 ; (2,4) 2) j = 4-x + 3x 2 ; (-1,8) 

3) y = x 4 -2x 2 ; (2,8) 4) j 2 -3x 2 + 2x-3 = 0 ; (l,2) 

5) 2xy + y 2 - 3 = 0 ; (l,l) 6) x 2 y -3y 2 + 10 = 0 ; (- 1,2) 



^YYY 



/ (jc) AJIJOJ ^jJLaJI AjL^Ij e^adblt ajL^JI 

oj_^=j-« [/ JL^a udLuk (jL^= lij X Q 4 tallll 4- iii-mj u ol^f AjL^j jLj /(•*) ill JlJI (jl J>^j 



/(*)</(*„) VxeU 
/"q oj^=j_« / ^- j l LL a (J1-5=j3 LdLak (jl^= I /"q ^ Vtiiitl 4 jj i gj ^jJuus ajL^j ^JLj f(x) 5-J t JlII (jl Jj-ajj 

/(*)>/(*„) Vxel 

\ ijjiaj 

ijL^j jl 4j j uM (jjjac. ijL^j SlaiiJI 0jLfl> 1L. j-ljJJ Xq 4- J* "'N * iLl^ 5-1 1 jJI C^jL^= lil 

/ 'Oo ) = 0 UP 8 

Y <_aj^ju 

. /(x) ill jU J jVl iSlAil U>Jl^i ^julIi uUUUI ^ /(x) aJI jJQ i^j^JI lLUUI 
j^JlLJJ ij^uiJLi aJIjJQ J jVl i2lAil <_ < < » Vi /(x) 4J|jJU i>.j^>J| ,UI s;tl <_i| ,„^tj JjjL_JI i_jj^*i!l ^y* 

4-<i-lS J^— 1 1 ill jJU iaajJLI 4 y^ll <■ 1 1 ii >J 4_Laj X (J^jsJkl CjI j il^Liil (J^>j J j a uaJI t_gjl i uJ 1 j« t X 

1 3 1 2 

y = ~ X ~ 2x + 2 illjJQ 4^j^»J| iaLiiJI Jl^-j! : ^ Jlla 

X J 7~ M CjI j iljLtil (J^>ij J j a uaJI (_£ _jL_u3 L^jtjuaj £ X jjJl1«JLI 4 j i u itLi ill jJJ J jVl ialAil t_ < i u Vi 

/ = x 2 - x - 2 = (x - 2)(x + 1) = 0 => x = 2/\ x = -1 

X J i*j!s J^-t 4JI jj| 5jLa£. 4- <_P=j^ 

y = * (2) 3 - i(2) 2 - 2(2) + 2 = -| a l* x = 2 U 
y = U-if - ^(-i) 2 - 2(-l) + 2 = x = -1U 

3 2 6 

-t e. 
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4 19 

(2, - -), (-1, — ) : ^ 4»->>JI ubLi^l <jp3 4iaj 

3 6 

x < x 0 jj*^"' Lajii^. S^j-a /(X) i2lAx <jL£ X 0 iLaiill 4- cr*-^ jV* /(-*-) cjjb= lil 

■ Lfrjl i ii j (jyic <L*j9|jJIj Xq (j-a bjpJI lLs! SJl!I £_<jwjda (jj/Lai.1 (J-ua jjl ^\ t bab= bp I j * a *-^£pJ 

JaUHtl '2- c_Jb-u (j^UJLl J-uj (j! t bsb= bp bjla ijjpj x > x 0 jj^—- " LajiJic. ii!L_u /(x) iSlAx j 

(>a bjpj X<X Q J^aJ^I^ /'(x)<0<jpa *0 iLi^l jV 3 /(x)i]|jJI (jb= li! Lai 

.b<3b= bp X 0 (>a bjpj X > X Q J^= <_bU (>a f\x) > 0 j t LpU= bp Xq 

_y = Vl6 - x 2 aJIjJU ^j-^-t^JI obb>Ulj u o^.ttl obb>UI j^j! : Y Jlfia 

^jb^j ijJ-cuj ot^r A^ip £_bj ^yAj [— 4,+4] Jb>J.I ^yJL, aj^L^aj £Sjjt_a _}> = V 1 6 — X 2 ill jJI : <_b»JI 

x = 0 sua;t i 4_ 4 
-4<x<0 j 0<x<4 J^J>! i >/(x)<4 

x 

f(x) = - 4j< JlJL? ^j-b^aJI Cjbb>Ulj u ok*tl obb>UI Jl^j! :T Jlla 



l + x z 



t^^^Jb by ^ t~> t") 1 ii i"i aj ^ys J£= 4- liL^-"^ 4bb\j 2 j-a- l cu-aj iajj^a /(x) ill jJ! <jl : J^JI 



/'(*) = 



1-x 2 
(l + x 2 ) 2 



■ L-t ^ -J-a LajJ jablil (j^/ 1V1 mjtl ajbful qj6 JJlJsO «Gjbilj X — lj X — — 1 ilabllll ^.Jju3 4 iTi i"i t, I (jlj 



X 


- 00 


-1 


1 + 00 


1-x 


+ 


+ 




l + x 




+ 


+ 


1-x 2 




+ 





J^p^ ^SlAll Sjbij (j! ^! - 1 < X < 1 J^= J*.! <>a f'(x) > 0 j x < -1 J^= <_bU (>a/'(x) <0 jl 
4_Jbta (Jj-b-a bbjj j-bj /(x) ill jJbs 4_Laj X = — 1 bj^ (jj^~»J cpJ' 3-bJiiJI i^jll (Jj 5-J-Ib^JI (_ya 
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4rt-,t,ll SjLi] ^1 <^t x > 1 J».t (> /'(jc) < 0 j - 1 < x < 1 J^= J».t ^ /'(jt) > 0 Li^fj 

4jJL»ja ^jjuus <uL#j (j^k 4_LsJil!l 0Jl4> (jLs i^>- j^a 4j».j^>JI 4_LaJi_<JI Jtlc 4_!ljJL! 4_uLjJI A eu ui 1 1 4-<i_lS duL^= Ijlj 

x -2x + 2 4j|jJL! ^j-^-uaJI diLjl^Ulj u ok«1l oLjl^UI j^jf : 1 JUa 

_y = x - x - 2, 
/ = 2x-l 

4 19 

(2,--), (-1,—) ^ o& \ JliUI «>. 

3 6 



3 2 



y 



x = 2 



= 2(2)-l = 3>0 



A-lLsex i^jjuus iiL^j (2, — — ) 4_Laj 

19 

(— 1, ) A^j^kJI a UrtMt 4 i uiilLl 

6 



x = -l 



= 2(-l) - 1 = -3 < 0 



19. 



1 3 1 2 

y = — x — x -2x + 2 4JI jJU ; o JUa 

3 2 • • 



/ = 2x - 1 = 0 => x = 



1 



.tv. 
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ill jJI 2jLt IL. x = — Lulill LjjI Jl^^/I ujL^>J 



v2y 



„ 11 

- 2(-) + 2 = — 
2 12 



aLLaJul 4 La a I 



I 11 

2~'l2 



4 Urtitl (jil 



: iJLlII CjI jVt->tl ^Lul gj^-i qj /(x) ill J ^yjs&ia 

. /(x) SJI jJI I dJj-*3 itjj^sta JjJlJJO- 

cjJl>-j jjl cj! i 11 0 U dil ^-lSHcoXI ^1" m 1 11 1 j lJu^jlIII it ^4^3 cjl^iia l^I^L>i jilt diLiL^JJI <_il 1 n~>.- 

.L^JjLful 4_i.ulj.iJ 4 eu ui 1 1 i_)l ui"w~ 
i»j->JI lLI -till jL>«jl - 

.L^jjLil 4___iIj_ij iuliiJI 4 2IS ■"■ 1 1 <_il 1 H 3* ~ 

. Lse iLI («-"-uj («J ill jJI CjIj_<Ju JjJlj- _|_ Jjj 1 11 La J-== p - ^""^**' ~ 
1 3 1 2 

_y = -x - 2x + 2: illjJI (jr btia ^jl : 1 Jlia 

9? £ys £]_____ Ji= 4- ^L^J-iiyj SJLllj Sj-<i_L i _ J ^j i_)j_i->a f(x) iJI jJI <jl : J-*wJ| 

19 . 4 

iJL_*_a -i Lag iiL^J ( — 1, ) iLa2l!l j id_*_a L £j_i___> iiL^j (__--> (2, ) iLaJLLlI £ JL1LI <j-« LbjJ 

" 6 " " ~' ' " 3 



1 11 

2~'l2 



4 Urtitl 0 JUL I <j_aj 



lim -x 3 --x 2 -2x + 2 = +oo j lim -x 3 --x 2 -2x + 2 = -oo toL-L^I 
i >• ' 3 2 v > / 3 2 



_i A. 



2uil£l!3l*->J! 



rrr 




10 ■ 
8- 

G ■■ 
C-l , 19/6) 




-10 -9 -8 -7 -6 -5 -4 -3 1-2 i 0 

•2 ■ 

■4- 

•6- 

-8- 

-10- 



1X^/3 4 5 6 7 8 9 10 
(2,-4/9 



:>< 



x-l 
x + 2 



y = — : aJIjJI ( _ r lseJLa («-<-ujl :V JllLa 

ill jJI (j\ tj\ X = —2 jj^j LaJu£. (*Ji*jj ^LiU ( — 2J^J (— 2,oo): Ct j* L_dJ^*l!! Icj^i^td 

X ^ —2 jjjlLJJ 4-<t-ij3 (J^= (j-* 3 ^JJ«->5J 3 Lalilll ojufc J_Ic <t3jjL/a 

lim — — - = 1 j lim — — - = 1 LbjJ 

*-**> X + 2 x->-co x + 2 

00,— 00 jlj^s- £- *— ljLS-« j«-uiIi-i_iLS _y = 1 sLLaj 



x-1 -3 x-l —'. 

-00 j lim = — 

x->-2- x + 2 0" 



lim 

x^-2 + X + 2 0 + 



00 LbjJj 



-2 _^>- £— <_)jlJLa p^i X", , „ ^ x — —2 4_Laj 

/ \ x ) 7 ~ — / ~i — ~ 7 - J J*' 



(x + 2) 2 



(x + 2f (x + 2) 2 



fix): 



(x + 2f 



>0 Vjcg(-oo,-2)u(-2,oo) 



<L»-j_». JaLaj i-l!l_Lii> u 11 j t ^LlILij 



2uil£l!3l*->J! 



rrr 



f'(x) = 3(x + 2)- 



f"(x) = -6(x + 2)- 



-6 



(x + iy 



#0, Vjcg(-oo-2)u(-2,oo) 



al Laxjl JaLaj lLSLLA (j iuJ (-JLlILja 



x = 0 ^> y 



0-1 1 



0 + 1 



^ 1 N 



o,- 



JC-1 

x + 2 



0^x-l = 0^x = l 



(1,0) : oL^il 

jJJ (jjLLjJI (<U-ujJI 



-10 -9 -8 -7 -G -5 -4 -3 



2 -1 



X 



12345G789 10 



5 3 

_y = x -15a; : ill jJI ^,1^1* :A Jlla 

/(x) ill JJI uj 

lim/(x) = -oo, lim/(x) = oo loLL^U! 



.0 , . 
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jaiaA**JI 



/ = 5x 4 - 45x 2 
/' = 20x 3 -90x 



*<Jj^1 4 **" u,i U 



5x 4 - 45x 2 = 0 >o < ^-j^JI JoLaUl ^L^>J 



5x 4 -45x 2 =0^5x 2 (x 2 -9) = 0^x = 0, 3,-3 



x = 0 



= 20x J -90* 



x = 0 



= 0mUx = 0 U 



x = 3 



= 20* -90* 



x = 3 



= 20(3) 3 - 90(3) = 270 > 0<j£ * = 3 U 



y 



x = -3 



= 20x" -90x 



x = 3 => y = (3) 5 - 15 (3) 3 = -162 

SJLst/j ^sjjuuz ajL^j (3,-162) jji! 

= 20(-3) 3 - 90(-3) = -270 < 0 ^ x = -3 U 
x = -3 



X = —3 Jtlc "LiLta ^ o tag £-Lj "UI jJI (jLa 4-Laj 

x = -3^ y = (-3) 5 -15(-3) 3 =162 

iAxja u *]r,C 4jL^i ^Jt (-3,162) (ji! 
(0,0) *L».j^>J| SJaili! J j*iM 4 7Ti u,ill jLiTl>-I J-qJtliail J 

x<0: y' = 5x 2 (x 2 -9)<0 
x>0: j' = 5x 2 (x 2 -9)<0 

u ol^r i£j*-L& (jr 4 ^ (0,0) 4_Laj X = 0 jl 4- (J J^l 4rt"u,ill ajLjiV J-£H" ^ 

/ = 20x 3 - 90* = 10x(2x 2 - 9) = 0 

JaLajJI 0Jl4> jl 4-uLilII a *i", n 1 1 ajLful CjI^jJij ^jjjj Jill 

x<0: y">0; x>0: y" <0 LbjJ 

' aLLaJtjl 5*i ^yjk (0,0) 4_Lsj 



2uil£l!3l*->J! 



rrr 




x<4=: /<0; x>4=: />0 LljJj 

3 

■ aUaxjl 2l>7>\ ^Jt (—=,—100) 4laj 

•V2 

x<-4=: /<0; x>-4=: />0 LljJj 
42 42 



' aLtaJul iLaJij ^yjfc ( = ,100)^1$ 4_Laj 

V2 

SjiiLlLa (jj^nj ill JlU (^^1 ^jJLjpa 4_Laj /(*) = —f(—x) o' ^ J J^ /(*) ^>"Mj 

(0,0),(Vl5,0),(-Vl5,0) ^» : oL^JI e ^UUI uUU: 

ill Jtll (^LlJI r«U-uj-JI 




(3,-162) 



I ^Jlfu 
_y = x 4 - 2x 2 : illjJI Cr l3tla 

£ys iklj J^=> 4- jLaj-iMJ iLllj Sj-^ T ll-u-oj iajAX f(x) illjJI jj : JjkJI 

•.oLA^I 
lim/(x) = oo, lim/(x) = oo 



-et. 
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/ = 4JC 3 - 4x = 4x(x - 1)0 + 1) tJjVUSullI 

y" = \2x 2 -4 iSiAll 
4x(x - 1)0 + 1) = 0 ibLdl >o < ^-j^JI JoLaUl ^L^>J 
4x(;t - 1)0 + 1) = 0 => x = 0, 1, - 1 



x = 0 



= \2x-4 



x = 0 



= -4<0^\i x = 0 U 



X = 0 JU£. LJLta ^ -i lag £-Lj illjJI (jLs 4_Laj 

u <il^f 4jL$j ^ (0,0) (jij 



x = l 



= \2x-4 



x = l 



= 12(1) 2 -4 = 8>0oli x = l U 



x = l^y = (l) 4 -2(l) 2 =-l 

ijlLfc/J ^jJi-^ AjLgj ^yjfc (I,"!) (jjj 

= 12x 2 -4 =12(-1) 2 -4 = 8 >0^ x = -l U 
* = -l * = -l 

x = -l^y = (-l) 4 -2(-l) 2 =-l 

^jJlus AjL^j^ (-1,-1) (ji! 

y" = 12x 2 - 4 = 4(3x 2 -1) = 0 

J 1_ 

i Lai iiill 0Jl4> jl J^>iJ <LuLii]l 4 2j ifu-qJLj ajLful Cjjj-<ju ^jj/j Jill 

x< — ^: y">0; x> — ^: /<0 LbjJ 
V3 V3 

i aUaJtjl SU^'i ( — 5 ) cLLaj 

V3 9 



2uil£l!3l*->J! 



rrr 




%<-^: y"<0; x>-^: y" > 0 
V3 V3 



1 5. 

' aLLajt-il AJaiLl (—A ( — -j= , ) «LLaj 

V3 9 

2jiiLlLa jij^ij JJIjJL! ^L^l («-">!l ^j/C*) = f(~ x ) &\ ^R-jj ^ /(*) S-JI^-Jt (j1 Ji^Mj 

(0,0),(V2,0),(-V2,0) -.^Ll^JI ^ gJaUiJI 

ill jJLI ^LlJI (<u-oj-II 



-5 -4 





X 



(1,-1) 



l)y = x 3 


2)y = -x 3 


3)y = V^ 


4)y = l-x 2 


5)y = x 2 + — 


6)y = 2 
x -1 


1 JC 

7)y = + - 

x-2 4 


S)y = 3x 5 -I0x 3 +I5x 
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SlaiiJI I JlusIjS £cL_o]I 4- 2&H icj-i-uJ J-f-"£J (5Km) A iLiiJI Juljj P 3_Li2j (j-a fjijj M L<]jj»2a 

j^— <a * c^jj ua^l 4km /h^cj i uj 

CB = 6-x 3 PC = ^25 + x 2 x = AC Luui j li! 

j_a> 2km/h icj-i-uj PC &l uill ^JclII ^j^UI ^jJLiLa 4_Laj 




*1 = 



V25 



t 2 = 



6- x 



4km/h 



f = f , +t 2 = 



P Jl l£J j^HI J^^J fjMJI j^jJI jij 

6 - x ^25 + x 2 

+ 



4_Laj — 0 jL^= I il (j^~ 1 0 ' La j i^l P J I dJj^tlll J 1^1 it f»j!MJI (j-«j-II jj^—i i J 

dt 



1 



x 



= 0 



^ 4 ' 2^25 + x 2 ~" 2V25 + X 2 4 

5 



4x =25 + 



3x =25^x = + 



V3 



x = — ^= (jil 4_JL^ j_a^=3 j! LjJ (j^=LAJ V iaLJtl j! Ujj 
v3 
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0 

•(j^-i «1J La Ala£.! Lg-«JJt^. U3^=^ ^rP^ 1 ^ « j-^=JI 

(jl Ji^tlS ( LgjjLC.L9 J-LaS 1 rti,V) r J >S aj ^-i tl (j-*^ 1 g fli ii J <_!jlLai,l 4ilj Vl i nVI ^LoJjl Z ljJ :,Jj>iJ1 

2 

V = 7ir Z AjljVii.iVI 



r 2 + 



v = ;rz 



v2y 

f 

2 Z 

a — 
~ i 

V 



= a 

2A 



: U5 



L$j3 (jj^-ij 4 LaJij 4- (_,<l^f i^jS Jls-Lj j Z J LaoS J^= J^f <j-a ^L^-"^-! ^1)^ V = V (^) ^J'^' ui 

3 dz 



dv 

dz 



1 



3z 



= 7i(a ) — 7iz =0^>m -71 — = 0=>;z2 = 



3z 



4 

2 3z 2 2a 
a = — ^z = ±^ 
4 V3 



2a 16 ' . 

6 ,,,16, 3 ,16, 24 . 

,--„^,( w )--« (w )-^<0 

16 

z = ^LaSj^M J^l (>« a^=i f^? 1 ^' 

:LJLUI aJjUL jjL^II ^j^l &a 2jJjII (WattS) P iLSLjd^tl S^SJI 

P = 5.12tf--fl 3 
3 

.A^Lj^aJ! 3 j^IjJLi (ohms) i^jLUi ^ R ^_p. 



S Cr «Jix]l LuL^^aJI 2j^JI ^yjk La (Y 
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4- lSj-*^ £ u °^* r ^t!^ j^>tj j 7? J 4_*jj9 J^= J^l ^ys jL^i^L! iLta /? = 5-11 J^l jj : J^-Jl 



:«LLaa t — : — — 0 

P' = 5.12 -8tf 2 = 0^8tf 2 = 5.12^tf = + 



5.12 



8 



R = +0.8 0/?ms 



P = 0.8 Ohms ■ 4_La j iJL* q^jj V S-a jLHI 
P" = -16P => P"(0.8) = -16(0.8) = -12.8 < 0 

^ 0 lag 4_>i_l2 I4i.il 23 4_<t_uill <}Ju& 4-Laj 

: ^yAj i? = 0.8 ohms J*.} u <Jag 03^3 LuLij^aJI s^UI ^il 
P(0.8) = 5.12 -^(0.8) 3 =2.73 lwato 



|<uii 90 ^_ (<u-u 48 4J 1 I £ 3j3^1 lV° 4 ljt-»~ 1 » a £-la3 ^ jJzZ 



48-2x 



L^L-aW cjLgj>J! j-^jj 5jjlj <J^= o-a £i>t! 

: <L1*JI (O^ta- (jj^-ij 4_Laj. 4jjlj (J^= <4- ^J-*3-2JLl £-i>^! J-i^s (Jj^ 3 J-* ^ ( j' : --Mt 

90 - y = (90 - 2x)(48 - 2x)x => V = 4(x 3 - 69 x 2 + lOSOx) 

V' = 4(3x 2 -138* + 1080) 

= 12(x 2 - 46x + 360) = 12(* - 10)(jc - 36) 
V' = 0^jc = 10 jT x = 36 



_ X J_ 



90-2x 



B 



_ _i 

x 



y" = 12(2x-46) = 24(x-23) 
V"(36)=312>0 jV"(lO) = -312<0 <LLoj 

4_La j ^jjuuz 4_<t_ij9 L^JLLSj X = 36 4jj_lSJ1j ^ q lag 4jjjS L^LLSj X = 10 5 p^^tl ,jjl 

= 100cm 2 ^ i^L^a 
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:0 6i>^ 



LuLl»-i^3 a Jo. ul t jj)jei! 16^"m 3 4_<a^=->- Lllt-o Lul^aJcu-u! *1_LJ Lj .^"al j^jVl JI^LVl Jl3-j! 

2 2 
A = 2(7rr ) + (2tt r)h = 2tt r +2n:rh 





V = nr h = \6tt ^>h = 



16;r 16 



2 2 



. _ o /-, 16 „ 2 32;r 
A = 27ir +27Tr— = 27ir H 

r r 

• ^-n 

A' = 4;rr-32;zr~ 2 = 0^4;rr = 32;rr~ 2 

3 32;r „ 

=>r 3 = = 8^r = 2 

4;r 

4 1^11 <>Jl4> _LlC ijjLiiJI 4 2j 1 1 4_4_i£ (. 1 1 n*«.j ^jjuus jl ^ -1 tag «La»l 1 u a 4 <?Jui> (JjLSj A^jjlX 

A" = 4;r + 64^r" 3 ^> A'(2)= 4x+ 64x (2)" 3 = 12;r > 0 



16 



r = 2m, h = 4m : ^ jisjVl JI^L^I <ji! 
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P = 3x 5 -lOx 3 + I5x r^LUl^ 

:4_Laj = 0 1 g i*^ tjj^-— I iLaJij 2_ ^jJllg jf ^ pk<~ 4j3_ij3 j9 ill jJI Jl>-G 

P' = 15x 4 -30x 2 +15 = 15(x 4 -2x 2 +l) = 15(x 2 -l) 2 
P' = 0^(x 2 -l) 2 = 0^x 2 -1 = 0^ x 2 =1=>jc = 1 jl jc = -1 

p" = 60x 3 - 60x => P"(l) = 60 - 60 = 0 
P' = 15(x 2 -l) 2 >0, Vx 

t 4 U-.~^\t a 

LajJ SjjIjJLa iJljJI ^LlILij LajJ j^a 4 rTi in t, I jjl 4jIJljJI 4 U^Nt a j_4> j i La i uj| iJijj_La_) LjJL>- ^j^— > i ) 

diljal LajJI (j^a JJlC ^ ^LjjJ j-ib "j*— ' a j_<^=l (jyic (Jj teasel! 4-Laj 

2 ji-LJ 4 ,,,,;tb UUi 104km juu ^ ULu^ ^lui itLJI ^_ B s j^LJI dJL^= Ijj 0 

(_ ijl>JI _a^>o »J^e-J-« CuL^ai A Lai \6klTllhr i uJ LsLjj ^-IJJ>-II _a^>o »J^tj-« B C^jL=j.A ^j^-f 

^ j^— ■ <u Ls t-ij^l jf'j^— " (^^a-s i_3aj-aji1 ^slj^JI ,3^j Lij-aTLi-ul IjLa i 24km I hr kc.j-u±± LsLw 

S Juu ^1 (j^j 1 a <j J 

S ^j^— » p ' Lajj^=l I p j i a (Jj-isLs^j T*\ I p->a (j-(-i>-_a>5 (J-OJlC Jl>-jI (Y 

<1J L° J -«-^a I 0 ,1 TH>^ ,, -'' (jr^J-^ ^J-* 1 ^ 0 QJ^~iJ da> J jjM}^ JJulII i ofl (V 

(^IjjjJI dajj^cjjll ^Lojj^Ij 2JlC.L5JI jJa£ ' i^'i Jl>-jI fl! = 8 Lfej_Laj9 ' ^ »^*' 5 ^— » L-<jJlI ^j^— l1! (£ 

• <1J La j- t .L g> I «L«jje^. (j_a^=iJ d - LX i Ij ^— i tl (jyic (O-^J (jl <1J ^ jJI (<uL2JI 
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(j^=>_a-i 1 a j 45a»l i ii a (jj^~~ '"' l ~--'- L> ' J = 6! > 0 

(j^~i oj La j <^~>t J^-"^l Jt'J- 4 ^ '- ,3 -' i, P VJ- 4 ^' J-^L^ ^-"P^ 1 <J1 ^ ^ * JJi«JI i ii ^ (1 

L^LL-ulj a-sj^JI (jr^ 1 ' ch° ^.'j^n o^ 3 '^' ojL= liLa .2m ^jL_u3 oLj^Lc^l 3jj ^«^* i>.L^a (V 
5j <u La ji^-A s<~jjUt | i^Lcail jj^-" t3jj^' Ajtial Ijuu La-a> La^ £ 14cm (jyjL>JI ^^Li j 21cm 

lj_#j ^ jL>o J^-. ,*:,tl J^iU", , „ ^ <_pL>. j Laa. IL. ^J^-— 4J1 at" 1 u| IL. c-^jjj ^Lmtl (j-o a 600 oJta£. £^La (A 

S 4 *^— 1 1 «La»l ■ a j j '^--t JJL>JI jLljI ,jj^~~ '"' (jl t_o.j I jLa . j-g-lll (j-a ^Lluj (Jl ^Liaj 

(jjudl i^a^= UJ^ 3 ^ ^-tP^ «^L*jt ■ 1000cm 4-a^Jt^j Mill AJjjta 4jJl£.Ls ^Ijla^u! *Lcj CV 

4jJlcL3 £ya ylia *LcjJI (I) (jOJL>JI LiUjj a ' La jjuuz I ( LpeJa 1 oJI 41>-L^a (_£| ) <J « / uaJ 4_ajM-II 

.jiiLa *Lc^l(c_>) LI*] I 

jJt-caJI J lj^J-> ^/a^ + 35X + 25) (^jLuJ LajJ jjjlj jL>3* X ^Lj^ ^l^itl Lil^al]! Cdl^j li! 0 • 

• Ij^J-i (50-j/^x) J^\jl\ jL^>JI 4j £_Lu (jl (j^-iflj LgjJI 
S 0 a j_<^=l (jr L J 1^1 -a- it (^jjJI ^Llj^l (jl <jr*-^-y >'^ 

Jl>-I (_yic. j^j <_l!Lak (jl ^— > 1 jLa . 4_ii j)j_ila <La»l 1 11 a (_£J J^— 1 ■"■tl J^k." 1 u a <_L^>- (J_a^>- ^Lujj (_La-C -i'j-i ( ^ 
Jjla (jl^-i I il 4j| (j-4>J^ (_tjL>Jl 1 iLib ( _ ;r Ll ^Luj LaLal (Jl ^LL>j ^? j ( JjVi" 1 11 1,1 J^la) (J^>JI t-JI jj>- 

"j*— 1 0 ) La J^l '" 4j3jM-II < Al^-i" tl iA Ajuzj^. 1 flJLjLa ^gjl 1 11 < (J^>JI 

LfejJa^ 1 kjLiaJ (J_a^- 4 ai nj ^-.ilali ■ ■■ ) ^j^— > ^ ) La J^l (0-3=^>- (^i (<uLa (_^jjl J Jes^j^eja jLul (^^jb La ( \ Y 

.20cm 

(^lIIj 4^L^a (jrtlLJI ajjUuIII cjliJiUI Ji! 3r <ic.Lajjl ^jJlj ^>LiVl ^jUuill ^JiUI (j! (j^j (>T 
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^jUuJ *Lj^l SJlC.11 jlai I Luaj .10//" 3 /min JjuLAJ (fgJI (^Jjita *L)J 4- <J5L" lLs^ aJ 

■ 5 ft iS^\-u^ (JjL-JI £L£ijl 03^=^ LjJlI^. LLjjjjeJ.1 4- (JjL^I ^l^jl Jj^ j^j! JO/^jUujj ^Ujj^I 



= 10 /^/min^jUuj <>ojU a, mrlb JjL^J! ^a^>> .sLojl Jj^«-« ol 



v = — r /z cL^itJ;! (^t^ 

K 2, 71 3 

v = — r /z = — w 
3 3 

2 dh dh 1 

— => — = Y — 

dt dt 71 h dt 




10ft 



dv 3/r i2 dh , 
= — h — = 7ih 



dt 



dt 



dv 

— = 10 /^/min^jUoj (>ajl! Llx^iJLi <JjL_JI <^>. .iLojl Jj^-a <j! Lyj 



dfe 10 



dt nr^ 



<i/z 



JO 
7th 



2 \h=5 



h = 5ft o3^i LaJlc JjL-JI ^LaJjl Jju«-a j 

2 . 
= — ^/min 
5;r 



^YYY 



:Y 



i ^11 i ii Jl^j>JI Jjj-^ 4 1 1 gj Jl>-jI . V — 0.04^- Jl^-». F OjlaJb ' Lt^aj lilL-u Z «Gjui IjLu ^j-Ll 

r * 
0.03 A/s ^Jt jLUI sjL^i dJL^= lj>l r = 0.12cm ojlal 

r = 0.12 => V = 0.04— '-y = 2.78/ 
(0.1) 2 

(j^ajJJ 4 1 1 nitLi 4_J.iL*i,l fjj't i"i < 

^ = 2.78* 

— - = 0.03 jLpJI « jui J^lj^ 4 j i ii < (ji Lw j 
J/ 

— = 2.78(0.03) = 0.08 V/s ^ Js^JI ^ J^Jp <jij 

Jjl^s Jl^j! LlIj jLkJI uki^s <jL^= lips 100 /^/min Jju<-a-s *.tl ^j)>^= ^-^j 
5 ft/min (jjl . uj j t-atl Lkjii£. jj^-j (jP-II SJastlll IL. (j^LJI j-^ 1 -iLojl 

^jjojJLI 4 1 1 ii itLi j-LtTij j<ul2 1 <i ^M^=> ojJaa i d i r j (jjJLtJI («-^>- v (j I j-uaII 
(100/f 3 /min ^LJI 1 00 3 /min 2_ jLUI lL^Ll* Jju^ LbjJ 

5 ft j^gjl i ii < j LaJllI I kjLiaJ » ' La Ju£. (J JulII I Juk Jl>- j<u (jjJLJI j La£ ' * < ' jLojl (J Jul^ ^^j^l i«L-3tjj 

4 3 

v = —7ir («-==-^ (jl ^^LUI Cy* 

dv 4k . 2 dr . 2 dr dr 1 c/v 

— = — 3r — = 4^r — => — = 

dt 3 dt dt dt Anr dt 

100/z- 3 /min ^LJI 4. jLUI .U;^ Jju^ LbjJ 



^ = 100 r 

_"\Y- 
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100 



ft I mm 



dt Anr 1 

V = 5 ft j t-Stl i < (jj^=Lj LaJtl£. (jjJLJI j La3 I a »^ 1 jLojl (Jjulaj 



I r=5 



100 , 100 \ r , . 

~A 2 r=S = , „ = ~ fi/ mm 

Anr 4x25x n 



i ii jjj^ c 5 ^ 3 525 ^Lojji (^yic ^ i ii^tl jjJij 



6^ 



QjjjjJij icj-i-u j^jI . w — 45 



1 + — 
1, 2500 



jsoj ^> ( n->tl (jjj <U.}Lta ^_jJa mi itj ^j-^j-^ <Lu-ai!L) j-La-O T j W (j I j-Llt-Ll 



— = 45(-2)fl 



1 ^ 

v i+ 2500j 1^2500 </f, 



— = 33 ^li3jVI jbljj 



^ = -90 
dt 



V 3 

^ ' 2500, 



4 j i ii < (j| J 



1 



r 33 ^ 



dw 



V2500; 

• = 525 ^Lojj^M Lajti£. ^> i n^tl (jjjj^iu ^ j i gj j 



1 + 



33 



= -90 1 + 



= -90 IT — 7U IT 

dt \ 2500 J 1,2500 J ^ 2500 J 1,2500. 



f 



525 



\- 3 



33 



= -0.67 km/ 's 
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:0 6i>^ 

A 

CA = 8fcm iaLJLl L^xs jj^" ^pJI itusJJI 4- U^lu jul±JI j-jiu Jji** La t AC B = 120 SjjIjJI 



30£ra//i J 




j3 20km/ h Jjulaj a 4.iuL.JI c^L^=a C5 = 6fcm SiLJtlj 

( C j A ^ ^LJLl) x = CA J^L 
(CjBjjj iisLJtl) y = CB 
( C j 5 ^ iisLJII) s = A5 
5 2 = x 2 + _y 2 - 2xycos 120 LbjJ 

cos 120 = -— m! U->« 
2 



2 2 2 

5 = x + _y + xy 



o4 



^ ds ~ dx ~ dy dx 

2s — = 2x \-2y h y V x 

dt dt dt dt dt 



(j-ajU A i [.nitL SJjLxil '^rj^ (3" 



<is _ 2x + _y 2_y + x <i_y 
25 <ir 25 



2x + y 



ds 



dt 2^x 2 + y 2 +xy 



dx 



+ 



ds 



2y + x dy 
dt 2^x 2 + y 2 +xy dt 

^ ^ = 20 , ® = 30 (j! U-ij 

jj^ajJJ 4 j i ii itL) B J A ^n'U^/tl jj-U iaLcail JJJU (JjJLA 

2x + y 2Q+ 2y + * 



* 2-^/x 2 + y 2 +xy 



2^x 2 + y 2 +xy 



30 



x = 8 



_y — 6 tjj^~~ '" LaJtl£. ^j^ajJJ 4 i . ii ilLi B j A {j* " La 2 * ! I (j-u <LaL_ail j_<ju (Jjm-aj 

2x8 + 6 _ 2x6 + 8 _ 440 600 520 



.20 



30 



* 2V8 2 +6 2 +8x6 2 V8 2 +6 2 +8x6 Vl48 Vl48 Vl48 



-km/h 
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Lpjaf ^Jij 2Urt*t ^^ys 100/71 Julj (jr Lc ( _pajVl (^yic i-Lka.^ a (j-oLso. 2 m/ S ij_i_u_L) Loj af J-^JjJ L^3^ <j>^ 

2 2 2 
5 = X +100 djjo£.t!Lj3 4j^_Laj (jjs LujJ 




100 m 



^ ds ^ dx ds x dx 

2s — = 2x — => — = 

dt dt dt s dt 



ds x dx 



x 



dx 



dt s dt ^ x 2 + 100 2 dt 
<is 2x 

* Vx 2 + ioo 2 

'.^Jt, X = 200 o>JLJ' £j-^L)' UJ'^-'J LaJij£. (jjJLJI j Jaa-^UI £ru iaL^JLl Jjljj 4j_<_aj J 

<fe 200 . 

— = 2 = 1.8m/ 5 

dt 223.6 

l.Sm/s LyuAi x = 200 (ji>!Li]| £U3jl tjj^-»j Lajil^. jijJLJIj iVw>U,l £ru iaUaXI <jj! 



. (_p3j>U L_3}LiJI J^J lil J^-i uti\ l£J>^= tiJjLj - ^ 

03 Cr y j A j La 2 II i L^aj (_^a^l " 4 j i n'< j T = 74dn pj Laja i hjuaj (j^ 3 ^1 'La^=->- j-<Ji3 4 j i n'< Jl>-jI 
C^jLj (Jjutaj £ 10 ft 4 ri or j 8 jf? 4jJlC.L9 j-La3 (JjL-u^?! (^yiajj^Jta (jIj^kJI ^j^a «.La i »"j "~ Y 

(j) jj^il (^ic B iLaiUI liJ jjeii La-Lu i a ft /sec £blj (x)jj^Jkl j^k. A su^;ti ^ v 

.b ft /sec Qftlcj-uij 

(0, y) 4Ja2ill jti£. B (j^jjj (x,0) ju£. A 03^=^ LaJ^ B j A (jru iaLJLl Jj^«-« 
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4000ft. ^ 880ft/sec ^Vl J! ^l^ii 

3 

16cm 4£.Li3jl tfoJI (^jjita £_aja J>U* (j-a 2cm /min LjjL^j cxjIj Jjulaj JjL* ,„;_,- 0 

L^-iS (jj^j (_pJI 4_Iaaelll IL. (JjI 1 ntl ^Ja i u (jlal ajol <£-j-uj i n->- ' . >j LLa 1 1 J . 4cm . 4jJlC.LS j-Laj9 ( i.V)j 

. sJlcLSJI {_ya 8cm (jlaLaisol (jy Ll <JjL_a]l ^ _aTn-u.a 
(Jjulaj O^jU "'^ ' ■ I ■ j_yui5j.ll Jl>-I Jtlc <L)j_ajJI (j-ulj "^1 Jl>-I jlj^>- (jr^- (_yj-^>^' '- 1 < ^ Lj '3^ J_ 

1.5cm. U~°\ ( L^aj SjjIj J^-i mi ^ylfi. tjLjj^LI <_ ;r ii3jJ(JI £2aJiI,l (jl^= lill. -p Laj i a 

(jj*^-* ' LaJtlc jl Ju>JI j^yjjfcjJI i- 1 1 1 jll I i d o i nt 4 1 1 ii LlL) ^jJj^tA <L3tl3 4ja-l i u a ^_jjJuJI (Jjut/a i_ 1 1 n^-l 

.—cm Luuu*£l\ LiU^ 
2 • 

102m./ 

. ^rVim (j-a 2.4m. ^LojjI ^yl^. L$js u5^=^ 

<Jj|jJLa p Laj * a (Jjulxjj pjj 4-a-rej>- jLojl (J-tAJ AJL^Jaj «.I^JL) Ll*j J^— » utl\ ^C,^j^=s (jjJLi - A 

LjjL^s oj Lai i L^aj LkjJc ^jj^-j ^pJI iliusJLII IL. tjjJLJI j 4- ic.j-.-u ui">.| .3 /?. 3 / min. 

1 .30° Ly Zsti\ Jj^i ^Ijj c+*i*>] 500mile/ hr l^ij^s^LU- 'V 

Jil i>>a ^jjL-a Lk^jso (Jila! 600mile I hr.\jbjSk LaJalla Ic^ uM I a taj * a LcLfljjl aj^LL- W 

2j _LLc L^j-LLaJ C-l>j Li^-ujj Jaa. Ji^LxZb Jai>- (^yic Cjlj^Uall 

I .ila^U! dih^UOOmile/hr. 



■^inl[) lliii)iillr].tvinll p iln ill nnlnllniiniif)nll 



2&LxJI3d->>)l 
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^^ylre-LU dtso 4->-l mil ui> 2— J al ^-»"tl Jjjj U" 4_uLl^= j J ^1 ^— ■" II 
: £sj_ta (jylc 2j jJaJI <_JLLaU 2 Jl^^JI o jok <LujIjJ Julj 

jj , u^=i 1L Jal^-i"tl j ijjj^lJLj J«l^-."tl LSj^Lj ijiJUl Jl jjJI J«l^—"j LaL«JI J^aL^alll J^ljS O 

. JjJusJkl J al lil ^1 JiitlujiL) illjJI (jy I=e_La ^cvj <L>-1 i »U i n-*- o 

^1 ^ l^tl c^l pj^Lj d-po ^LiUI J ,^lt pLsl^L^ j JjVl J ^hWjJix. iUJ)dIU^>aii^l 



: UtUI o22^ li! /(jc) aJU (JxI^j) IA^\ ill j F(x)<jj JL^ 

/O) ^ F(» J^U3 (jl dF(Y) = <^ — : — = f(x) 

ax 

j A .^.tl (^jL-uJ CxjUJI JiJlaJI i^lAa UJ^- ^ '-"^ J ■ /(X) JJJ (J^L^a^^LJLaf 

I alljo 4J 4_JLa^M JljjJI !jja 4~lLoj-lL JJlC J^-JJ 4jLs t AjJLa I SJ|j t La 4JI jj CjJl».j I jj 4j| 1 n'< 

ax 

J/(jc)dfr = F(jc) + c 

■ Jxl^Ttl dull) C CxjlfJI JJlaJI (jrfl-^JJ f(x)dx lijJL>Jtl J-aL^aULi Ij-Sjj 

: 5J!LaT 

|5x 4 <ix = x 5 +c (jil <i(x 5 ) = 5x 4 <ix LbjJ 
|3e 3x ^ = e 3x +c d(e 2x ) = 3e 3x dx 3 

^-2xsinx 2 dx = cosx 2 + c ^il d(cosx 2 ) = -2xsinx 2 dx j 



^YYY 

Y — "^LttiaM U Uidb) 



1) |5<& = 5x + c 

2) j- 7dx = -7jc + c 

3) f- — <ix = ——x + c 



: Y SjlcLUI 



* J 11 + 1 



w + 1 

r i x 3+1 1 , 

l)\xdx = VC= — X +C :iJla? 

J 3 + 1 4 

_, f 1 . r X" 4+1 X" 3 1 1 

2) —ax = x dx = hc= hc = 7 + c 

J x 4 J -4 + 1 -3 3x 3 

2 , 

2 , : 1 7 



3) f x 5 = ^- — \-c=—x 5 +c 
J i 7 7 

5 

: T So^La]! 

(jl 4-je-u-Ll I j^jCH (jl jijj ^ ii^— i ttLi jl (J^al ^— i'iJI 2jLi! Ct- > ] jj-a CxjLj (J-aLc ^Ijj>.| OJ 

4+1 7 

1) [7x 4 <ix = 7 \x 4 dx = 7 h c =—x 5 + c 

J J 4+1 5 

-2 1 x~ 3+l x~ 2 1 

2) f —dx = -2\—dx = - 2 \ x~ 2 dx = -2 he = - 2 h c =— r + c 

J x 3 J x 3 J -3 + 1 -2 x 2 

_2 _2 1 

3) J V5x ^dx = V5 j"x ^<ix =3^[5x 3 + c 



_ ^ _ 



: 1 S JlcL2J1 

: J'j-^l "j"* ^ >Lal^-i"t c£>-!-> t " ^i- 4 -? 1 ^' t^jL^ J'j- 2 2 ^ ^J- 4 ^' J-«L^=l3 

(jL^. jc^. J*l H aLI^ Jljj /(jc),g(x) dJL^= li] 

oik ajis jijj /!(4/2(4/3W /„W ^ 

W ± AW ± / 3 W ± - ± AWl^ = J/iC-x)^ ± J/ 2 (jc)d^r ± J/3(^)^ ± .... ± 

l)|(x 2 - 2x + 5)dx = ^x 2 dx - ^2xdx + ^5dx 

= h5x + c=— x -x +5x + c 

3 2 3 



f 2 1 1 
2) [ dx = \ -yfxdx — 2\—dx 

J V x J J J x 



= Jx 2 <ix-2jx 3 dx = — 2 



2 H „-3 1 ^ 



+1 

j -3+1 o 

x l ^x 2 x 



+ c = —x 2 + x 2 + c 



3-2 3 



( 3 ^ 
3)Jj^x 5 - V2x = Jx 5 <ix - 42^xdx - 3jx~ 2 dx 



1 5 V2 2 „ _j 

= -a; x +3x +c 

5 2 

5 aJmLUI 

J a |^--t l ojlii c n = -1 »Lui^l_i w" w'dx = h c 

* J n + 1 

:5JfLa! 

l)j(2x 3 -6) 4 (6x 2 )^ 

w = 2x 3 -6=>u' = 6x 2 LyjJ 
\(2x 3 -6f(6x 2 )dx = \u 4 u'dx = — + c= ( 2 * 3 " 6 ) +c ops^ULj 



2)j(x 4 -2)Vdfr 



. v. . 
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(jLa 4_LajM = X 4 -2 = 4x 3 Lb jJ 



j(* 4 - ifx 3 <fe = i j(* 4 - 2)\4x')dx = ~ + c = ^[x 4 - if + c 



3)jV* 3 +3x(x 2 + ijdx = \(x 3 + 3 x y (x 2 + l)dx 

o& ^ULj u = x 3 + 3x => u = 3x 2 + 3 = 3(x 2 + 1) LbjJ 

j-^jx 3 +3x +l (x 2 +l)ix = ^3(x 3 +3x + l)i(x 2 +l)dx 



- \u z udx = - — - + c = — u z +c = — [x +3x + \) 2 +c 

1. J 13 Q Q V y 



3 3 9 9 
2 



1) j(2y[x - 3x 4 )dx 


5)|3(3x 2 - ijxdx 


9)jVl-4^jc 




6)\(x 4 +2xf(4x 3 +2}dx 


10)jV5 + Jc 3 (jc 2 )fr 


3)1 


\[x(x - 3) 2 dx 


7) JW* 2 +1 dx 


r (l + 3*>fc 

W2x + 3x 2 


4)1 


( 1 1 1 Y, 

\X X X J 


8)|5(5x 7 + lfx 6 dx 


12)j(3x-x 3 ) 5 (l-x 2 ^ 



1) |(2Vx - 3x 4 )<ix = 2^x 2 dx - 3^x 4 dx = 2— 3 h c = —x 



2 

3" 5 
2 



9 -> 5 

■ 2 X + C. 



2)J( 



-4;t 2 + ; ' 



dx = 3^x 4 dx - 4^x 2 dx + 2^x 2 dx 



x 3 x 3 x 2 _t4t 

= 3 4 — + 2— + c=-x — x +4x 2 +c 

-3 3 1 3 

2 



_ Y> - 
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3)JV^(x-3) 2 <ix = Jx^(x 2 -6x + 9jix 



f 5 



1 N 



x 2 -6x 2 +9x 2 



V 



J 



2 1 12 5 3 

~ 2 __ v 2 ■ £ v 2 



= — X 

7 



7 


5 


3 


T" 


X 2 

6 T 


+ 9 T 


2 


2 


2 


= 


'2 3 
—x 
,7 


12 2 

x 

5 



+ c 



4)J( 



1 1 



2 3 4 
X X X J 



dx = J (x 2 +x 3 + x 4 



x 1 x 2 x 3 111 11 

+ + + C = - + C 



-1 -2 -3 



x 2 



x 



X 



5) |3(3x 2 - ifxdx 

u = 3x 2 -1 =>m' = 6x 

- f(3x 2 - l) 3 (6xVx = -(3x 2 - 1) 4 + c 
2 8 

6) j(x 4 +2x) 2 (4x 3 +2)^ 

w = x 4 +2x =^>w' = 4x 3 +2 

j(x 4 + 2x) 2 (4x 3 + 2)jx = - (x 4 + 2x) 3 + c 

. . i 

7) J x-lx 1 +1 = J x(x 2 + 1)2 

u = x 2 + 1 =^> u' = 2.x 

^2x(x 2 + \fdx = ^(x 2 + 1)2 + c 

8) |5(5x 7 +2fx 6 dx 

u = 5x 7 +2 =^>w' = 35x 6 

^(Sx 1 + 2^(35x 6 )dx = M$x 1 +2f +c 

9) j" Vl - 4xdx = \ (l - 4x)2 dfc 

u = \-4x =^>w' = -4 

1 lr 1 12 3 2 3 

J (l - 4x)2 dx = -— j (- 4)(l - 4^)2 = - - (-)(l - 4x)l + c = -— (l - 4x)2 + c 



12 



VY 



1 0) J V5 + jc 3 (jc 2 )fr = J (5 + x 3 )s (x 2 )fr 

u = 5 + x 3 =^>u' = 3x 2 

J (5 + x 3 } (xf dx = i J(5 + x 3 )s (3x 2 )fr = i|(5 + x 3 )s + c = i(5 + x 2 )s + c 

1 1) j ( | + 3x) ^ = j (1 + 3x)(2x + 3x 2 )"2 dx + c 

^2x + 3x 2 

u = 2x + 3x 2 =^> u = 2 + 6x = 2(l + 3x) 
J (l + 3x)fex + 3x 2 )~2 dx = i J 2(1 + 3x)(2x + 3x 2 )~2 

= -- (2jc + 3x 2 + c = 42X + 3X 1 + c 
2 l v y 

l2)\(3x-x 3 J(l-x 2 )dx 

u = (3x-x 3 ) ^u' = 3-3x 2 =3(l-x 2 ) 
\(3x-x 3 ) 5 (l-x 2 )dx = ^\(3x-x 3 )\3il-x 2 )dx = ~(3x-x 3 J 



J (l-3x) 2 


8)f . x + 1 ^ 

J Vjc 2 +2x + 5 


15) J' 3 -*_+3^ 


2)j(2x - 3)(4x 2 - 12jc + 9)3 dx 


9f , 3x2-1 dx 
J V2x 3 -2x + 5 


f 4 

16) \—j=dx 


3)|(2 - x) 2 a/2 - x<ix 


2 0 ^ 
10 f * <fc 


r lx 3 
17) J-^r* 


4)JVl + x^ 


ll)^ 3 '^ 
J 2^ 


18) jx(l-x 2 ) 6 dx 


5j(2x + 7)(x 2 +7x + 3f /5 dx 


12)JW7f 2 +I2dt 


19) J(l-x)(l + 2x-x 2 ) 3 ^ 




13) [ 


20)J(2x-5)7(x 2 -5x + 3fdx 


7){ 4 + ku: <fc 


1 

14) j*(l-jt) Aft 


2\)jx(x 3 -l)dx 



. vr . 



1) J cos xdx = sin x + c 


2) ^sinxdx = -cosx + c 


3)j"sec 2 xdx = tanx + c 


4) Jcsc 2 xdx = -cotx + c 


5) j" sec x tan xdx = sec x + c 


6)Jcscxcotx<ix = -cscx + c 




7) Jj/coswdx = sinw + c 


8) ^u'sinudx = -cosw + c 


9) Ji/sec 2 udx = tanw + c 


10)jVcsc 2 udx = -cotw + c 


1 l)ju'secwtanw<ix = secw + c 


12) JV ' cscucotudx = -cscu + c 



_y = tanx aJIjJI Jxl^Vi :T ^JUll 



tanxax = ax = -In cos x\ + c = In 

J J cosx 1 ' 



+ c = In sec x + c 



COS X 

J tan xdx = ln|sec x\ + c opa cP^i 
jVtanwdx = ln|secw| + c 

y = COtx aJIjJI JxI^jj : ) 0 ^LaJI 



[cotx<&= f cos x dx = lnlsin x| + c = -In 
J J sinx ' 



+ c = -In esc a; + c 



sin x 

^cotxdx = -ln|cscjc| + c <jl£ ^LtfLj 
jVcotwdx = — ln|cscw| + c 

y = sec x 5J!jJ! J/»l^-»"< : W <j^Ull 
J sec xdx = ln|sec x + tan x\ + c 
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^u'secudx = lnjsecw + tanw| + c 

y = sqcx aJIjJI <>Li=3 : ) ^ q^UJI 
jcscxdx = lnjcscx - cotx| + c 

ju'cscudx = lnjcscw - cotw| + c 



1) Jsin4x<ix 


6)[ CSc(2 + 3lnx) dx 
J x 


11) r3sin(2-^ <Jx 


2)Jcos2x<ix 


7) J sec 2 (4x)dx 


12) rcos(3 + 51n9x).^ 
J Ix 


3)Jxtan(2x 2 + ljbfo 


f x 3 ^ 
8)Jx 2 esc 2 3 dx 


13) j"cos(9 + 4 sin 6x) cos 6x 


4)Jcot^7--| 


9)Jx 2 csc(2x 3 )cot(2x 3 )ix 


4 

tan(5 - 

14) J < x dx 

yjx 


5) Jx 2 sec(5x 3 + ajdx 


1 0) J [sin(3x + 2) + cos(2 - 3x)]ix 


15) j"(cos3x - sin3x) 2 dx 



f If 1 

1) J sin4^x = — J 4sin4xdx = - — cos4x + c 

2) J cos 2xdx = j" 2 cos 2x<ix = sin 2x + c 

3) Jxtan(2x 2 + = — j" 4* tan (2.x 2 + ijdx = ^-ln|sec(2x 2 +l| + c 

4) Jcotj^7 - 0fr = -2j - ^cot|^7 - 0£c = 2 In. 



esc 7 — 

I 2y 



5) j"* 2 sec(5x 3 + a)dx i c*jIj .u^ a d~p- 
u = 5x 3 +a^>u' = I5x 2 LbjJ 

jx 2 sec(5x 3 + ajdx = ^jl5x 2 sec(5x 3 + ajdx = ^lnsec(5x 3 + a)+ tan(5x 3 + a| + c 



15 
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6)J 



csc(2 + 31nx) 



dx 



x 



w = 2 + 31nx => w' = — LbjJ 

x 



r csc(2 + 31nx) ^ = J_ f— csc(2 + 31nx)dx = -ln|csc(2 + 31nx)- cot(2 + 31nx)| + c 
i x 3 J x 3 

7) J sec 2 (4x)<ix = ^-J 4sec 2 (4x)dx = -|j-tan(4x)+c 

8) Jx 2 csc 2 [ 3- — ]dx = -\-x 



2 2 
■ CSC 



3-—\dx = cot 3 



9) j"x 2 csc(2x 3 )cot(2x 3 )dx = — j"6x 2 csc(2x 3 )cot(2x 3 )ix 

= — (- csc2x 3 )+ c = -— csc2x 3 + c 
6 V ; 6 

10) J [sin(3x + 2) + cos(2 - 3x)}ix = j" sin(3x + 2)dx + j" cos(2 - 3x)dx. 

If If 1 1 

= — J 3sin(3x + 2)dx - -J - 3cos(2 - 3x)dx. = --cos(3x + 2) --sin(2 -3x) + < 



3sin(2 -yx) 

Vx 



dx. 



u = 2- Vx =^ du = - 



1_J_ 
2~Tx 



dx 



•3sin(2 - vx) 



lsin(2-vx) , ^f • s~ / r\ i \ 

dx = 3(-2) dx = -6 sinwdw = ocosw + c = 6cos(2 - vx) + c. 

J 2 vx J 



12) J 



cos(3 + 51n9x). 
7x 



dx. 



u = 3 + 51n9x =^> du = —dx. 



x 



r cos(3 + 51n9x) ^ _ 1_ j_ f^_ cos (3 + sin^Vfo 
J 7x 5 7 J x 

1 f 1 

= — cosudu = — sinw + c = sin(3 + 51n9x) + c. 
35 J 35 

13) j"cos(9 + 4sin6x)cos 6x dx. 

u = 9 + 4sin6x=> du = 24cos6xdx J\ Ji^MJ 

| cos(9 + 4 sin 6 x) cos 6x dx = — 1 24 cos(9 + 4 sin 6x) cos 6x = — sin (9 + 4 sin 6 x) + c 



tan(5 — ^) 
14) j- V v 



<ix 



w = 5-4x 2 
4 



1 4 2 

du = —x 2 = 2x 2 = 



tan(5 ) 2 4 4 

— dx = — — ;=tan(5 —)dx=— tanudu=— In sec w + c =— In seep 1=) 

J 47 2 J V7 2 J 2 1 1 2 

15) j"(cos3x - sin3x) 2 <ix = j"(cos 2 3x - 2cos3xsin3x + sin 2 3x)dx 

= J(l - 2cos3xsin3x)dx = jdx - 2j"cos3xsin3xdx 

f cos3xsin3xdx = - f 3cos3xsin3xdx = -sin 2 3x + c 
J 3J 6 

j"(cos3x - sin3x) 2 dx = x - -sin 2 3x + c 



+ c 



LbjJ 



1) Jcos 3 x sin xdx 


8) Jtan 3 5xsec 2 5xdx 


15) 


2) f-^sinVxdx 


9) JsinS^se^cosS^dtf 


, r secxtanx , 
16) -dx 

J (3 + 2secx) 2 


3)|(l + sin?) 2 costdt 


1 0) | (l - cos xf sin xdx 


n X f cos x — sin x , 
17) "dx 

J (sinx + cosx) 


4) j"xcos(3x 2 )ix 


1 

11) J(l-sin2^) 3 cos2&d& 


18) f , SQc2x dx 
J v 5 - tan x 


5) j"x 2 sec 2 x 3 dx 


12) j"x 7 tan(8x 8 + 6>/x 


1 rv\ f X + COS2x 

1 y) , = ax 
Vx 2 + sin2x 


6) Jcos 3 2?sin 2tdt 


13) j"sin(7 - cos3x)sin3xdx 


20)f 3cc ^A 


7)jcos46'- N /2-sin46'd^ 


14) \te' 2 sec(2 + /)tan(2 + </ )dt 


21) j"(2 + tan 2 x)sec 2 xdx 



. vv . 
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\a x dx = — 



+ C 



In a 

\ydx = + C :\ Jllo 

J ln3 

w a dx = h c 

J lna 

f5" 3j: ^ = --f-3 5- 3x ^ = --^ — + c. tYJlis 
J 3 J 3 ln5 

2 1 2 1 6 2x2 

fx6 2x dx = -[4x6 2x dx = + c :Y Jtl* 

J 4 J 4 ln6 



X 

^tJI ^LUI LujJoj^e^^'-'J lne = l \e x dx= + c. 

j lnc 

je x dx = e x +c. 

ju'e u dx = e u +c. 

^(x-l)e x2 ~ 2x+l dx :^LUI J^U^UI ,.,,,,^1 -.1 Jllo 
w = x 2 - 2x + 1 => w' = 2x - 2 = 2(x - 1) LbjJ : Jj>J! 

|(x - 1) e x2 " 2x+ W = -\l(x - 1) e* 2 - 2 * + W = - jV e u dx =-e" + c = ^ e x2 ~ 2x+1 + c ^ ^ULj 



2 



J(cosx-l) e sinx ~ x dx t^LUI J^L^I ,.,,,,^1 :0 JIL. 

u = sin x - x => i/ = cos x - 1 Lb jJ : J*JI 
{(cos* - 1) e smx ~ x dx = jV e u dx =e u +c = e smx ~ x ^ULj 



. VA . 
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f— = ln|w| + c 

x 

J— — -dfc : ^LUI J^L^UI ,.,,,,^1 :1 Jlla 
u = e x - 2 => u = e x LbjJ : J*JI 

— dx = — = ln|w| + c = lne x - 2 + c<j\£ ^lULij 

6* 2 n 



2x 3 +1 
x 4 + 2x 



dx : ^LUI Jxl^Vitl <.,,., :V Jlla 



w = x 4 + 2x => w' = 4x 3 + 2 = 2(2x 3 +1) LbjJ : ,>JI 

f + - <ix = — f + ^ dx = — [—dx = —\n\u\ + c = —\nx 4 +2x + c^Lia ^lULij 
J x+2x 2 J x+2x 2 J w 2 2 - 



1) * +cos2x + l)rfx 


6)jY +cot5f esc 2 5tdt 


ll)jV*sec(e 2 *-l}/;t 


2 )|2e 2 ™ x (2-sinx>/x 




12) f dfc 
J e 2 * + 5 


3)f— r-^ 6?X 

J Ve x + i 


3+ln2x 

8)f e dfr 

J X 


, — . r cos2x - sin2x , 

13) dx 

J sin2x + cos2x 


1 

4)f^-<fr 

J X 


l+yfx-l 

9)f , <ft 


...f sec 2 * , 
14)1 dx 
J 5 - tanjc 


5)j3 2x e 5 - 3lX dx 


10)Jxe x2 (e x2 + i) 7 <& 


. _. r x + cos2x , 

15) — dx 

J x + sin2x 



1) |(e x +cos2x + l)dx = -e x -^sm2x + x + - 

2) j2e 2x+cosx (2-smx)dx 

u = 2x + cosx =^> du = (2 - sinx)dx 
^2e 2x+cosx (2 - sinx)dx = \2e u du 

U r\ 2X+C0SJ 



+ c 
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3)J 



\^=dx=\e x (e x +l)~2dx 
4e x +1 

u = e x + 1 => <iu = e x <ix: 
i _i i 

JV(e* + l) 2^ = |w 2 du = 2u 2 +c 



2(e x +l) 2 +c = l4e x ~+l + 



4) J^y<ix = |x 2 e* <ix 

u = x =^> du = -x dx 
jVV dx = -je u du = -e u +c = -e x +c 

5) j3 2x e 5 ~ 22x dx 

u = 5 — 3 2x ^ du = -23 2x \n3dx 



3 2x dx = - 



21n3 



-du 



\3 2x e 5 - 3lx dx = — \e u du = 

J ?1nV 

«>1 



1 



21n3 J 21n3 

2 1+cot5f csc 2 5fcfr 



e + c = — 



I 5-3 2j: 

e +c 



21n3 



1 



u = 1 + cot5f => du = -5 esc 5tdt =^> esc 5ta?w = — du 

5 

f 2 1+cot5f esc 2 5tdt = — \Tdu = — 2" + c = !_2 1+cot5 ' + c 

J S J Sin? Sin? 



x 

V) dx = JVV -2 * 



2 3 3 1 

u = 5 - 2x => du = 4x dx => x dx = —du 



= -[e u du=-e u +c = - 
4 J 4 4 



g + C 



[x-\ 5 - 2x ~ dx 

J 4 J 4 4 

^3+ln2x 

8)| — — dx = jx~ l e 3 e hl2x dx = jx~ l e 3 (2x)dx = 2e 3 jdx = 2e 3 x + c 



x 



_ A. _ 



^YYY 

Y — "^LttiaM U Uidb) 



-1) 2£ 



9)j"^==<ix = J(x - 1) 2e ' 2 dx 
w = 1 + (x - 1)2 =^> du = (x - 1)~2 dx =>(x- l)~2dx = 2du 



!+(*-!)- 



j"(x - l)~V +(x - l)2 0x = \le u du = 2e u + c = 2e 2 + c 
jxe x2 (e xl +l) dx 



10) 



2 2 2 1 

u = e x +l=>du = 2xe x dx => xe x dx = —du 

2 



\xe x \e x2 + 1) dx = - [u 1 du =—— +c = —u & + c = — \e x2 + it + 
J v ' 2* 28 16 16 v ; 

ll)Je 2x sec(e 2x -l)/x 



u = e 2x - 1 =^> du = 2e 2x dx =^> e 2x dx = —du 



je 2x sec{e 2x - ijdx = — jsecudu 



= -ln|tanw + secw| + c = -lntan(e 2 * -l)+sec(e 2x -l) + c 



12)j 



xe 

2x 



2x l 



dx 



e AX +5 



2x 2 , c j „ 2x 2 1 2x 2 ■ - : 



u = e +5^>du = 4xe dx => xe dx = —du 

4 



I 



xe 



2x l 



1 rdu 1 



1 



dx = — — = — In \u\ + c = —In 



rcos2x-sin2x . 

-ax 



e 2x + 5 



+ c 



dx = f— dx = — InW + c = ln|sin2x + cos2x| + c 



13) — 
J sin2x + cos2x 

u = sin 2x + cos 2x =^> u = 2 cos 2x - 2 sin 2x = 2(cos 2x - sin 2x) 

rcos2x-sin2x , 1 r 2(cos2x - sin2x) , 1 cu' . 1 

dx = — — dx = — dx = - 

J sin2x + cos2x 2 J sin2x + cos2x 2 J u 2 

,..f sec 2 x , 

14) 1— dx 
J 5 - tanx 

u = 5 — tanx=> w' = -sec 2 x 

r sec 2 x , r-sec 2 x , ru' , , , , , , 
ax = - ax = - — ax = -In w + c = -In 5 - tanx + c 

J 5 — tanx J S — tan r J ;y 



5 - tanx 



u 



_ A> _ 
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15 »1 



x + cos2x 



+ sin2x 
u = x 2 + sin2x : 



dx 



2x + 2 cos 2x = 2(x + cos 2x) 



■ x + cos2x 
x 2 + sin2x 



dx 



1 r2(x + cos2x) 

2 J x 2 + sin2x 



= — f— 
2 J w 



= — lnlwl + c = — In 
2 11 2 



x +sin2x 



+ c 



. AY . 
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1) j"5e 2 *dx 


1 1 13+csc2x 

8)f dx 
J sin2x tanlx 


15) ^5e 2x e Ue dx 


2)jV* 2+1 dx 


9) jx 2 e x3 dx 


1 <9> f ^ /7r 

J X 


e 2x 


, nN rsecxtanx . 

1U) ax 

J 3 + 2secx 


3-VI 

171 f 

III I , L< »V 

J Vx 


4)Je" 3x (e- 3x +1)5^ 


1 l)|e 21nx <ix 


18) jV +C0SX sin^ 


5|5 2 " 3j;3 x 2 ^ 


12) f if ^ 

J Ve x + 1 


19je sine3jr e 3x cos e 3x Jx) 


2 4-3 In x 

6) J dx 


1 3 J sec x tan x e 5+2secx dx ) 


20)|2cosx2 1 - sin ^x 


0 2-cos2x 

7)J ^— dx 
J 5csc2x 


c -3x 

14)/^* 


21)jV*+0 2 ^ 
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d(uv) = vdu + udv IJjjJ (j^lji *l jj-a 

WV = | VG?W + | WG?V : J^aj&l£ (jrj^jiaJI J-aL^aj 
<Ljj_3tjJL) J al ^-»" tl jjjjLS 4_Laj 

|w<iv = wv - j"v<iw 

(jjs i^f <uLc (j j La M V 4jV Sj-iiL^a 4_)L_io* Cr^=^ ^XS\X\xdx uLo- Jjjj Lu! (_p3>^j : \ Jlla 

AjjjtjJLi J *1 i2j^laj J al ^—"tl | jjb (. 1 1 gje 1 1 u lLU jJ j Sj-ifuLtil J al ^— ill (j-ul jj9 

u = x=>du = dx (^sj-AU j 

dv = sinwd* => v = -cos* 
| x sin x<ix = -x cos x + j" cos xdx 

= -xcosx + sinx + c 

jxe X dx La i_ccoa.| :YJlia 

.<Ljj_3tjJL) (_LaL^=LjJI (Jl o t" i nL i oa. (JjLx.La (jjl £ Sj_£ul_La L^JLuo (jl ^-ilali • ) V Lul i La a. ^ ' : <J->iJI 

u = e x => du = e x dx irf^jJul 
x 2 

dv = xdx =^> v = — 
2 

j xe x dx = —e x - j-^-e x dx <jLa4_Laj 

2 x 

" J 2 

u = x=> du = dx jL^LU j 
«iv = => v = j 

jxe x dx = xe x - je x dx 4_Laj 



At 



^YYY 
Y — 2Uiflida3 u Uidb) 



= jee x -e x + c = e x (x-i)+c 

J In xdx LLua] JxI^jj Sj^iLa j^Lj Lu! Ji^Mj : J^JI 

z = \nx jl^LUj 

z = \nx => e z = x => de z = dx 
de z 

= e z => de z =e z dz LbjJ 

fife 

dx= e z dz 

j"lnxdx = j"z<fe z =\ze z dz ^ LiJI ^1 

j"ze z dz = e z (z-l)+c 
Jlnxdx = e lnx (lnx- 1) + c = x(\nx - 1) + c^tis ^l^ibj 

w = lnx => <iw = — dx jl^lHj 

dv = dx => v = x 
J udv = vu - J vdu Ajj^eULi Jxl^-»"1I Jjjt^tj 

Jlnxdx = xlnx - Jx— dx = xlnx- Jdx LbjJ 03^0* 

= xlnx-x + c = x(lnx-l) + c 
| sin 2 xdx Jxl^aj 

J sin 2 xdx = J sin x sin xdx LbjJ : J*JI 

u = sin x => dw = cos xdx 
du = sin xdx =^> v = -cos x 

J sin 2 xdx = -sinxcosx + Jcos 2 xdx 
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sin 2 x + cos 2 x = 1 ^> cos 2 x = 1 - sin 2 x 
Jsin 2 <ix = -sinxcosx + j"(l - sin 2 x)^c <jij 

= -sinxcosx + Jdx -J sin 2 xfifo 

^> Jsin 2 ^dx = -sinxcosx + x - Jsin 2 xdx 

=> jsin 2 x<ix +Jsin 2 xdx = -sinxcosx + x + c 

=^> 2 j sin 2 x<ix = - sin x cos x + x + c 

f • 2 J 1 • 1 1 . „ 1 

sin xdx = — sinxcosx + — x + c = — sm2x + —x + c ^La^-La? 
J 2 2 4 2 

(-tin 

o-* 1 3^' 'jj? '-^j-y ^ , ^ L * o^"" 1 ^ 

: jjVl UUJI 
jV e" x dx J^uUI ^ Jxl^UI <jL^ lij 

m = jc" ^ du = nx"~ l dx jJu 

dv = e ax dx =^> v = — e^^j^j 
a 

Y Jliil IL_ UjL^ ^jjjJII \xe x dxx o Jlla 

: <JUJI 

Jx" sin&>x<ix J^-i Mitl (>a j! Jx" coscoxdx J^AII <>a JaL^HI ^1^= lil 

u = x n ^> du = nx n ~ l dx jJu 

dv = cosa> xdx ^> v = — sin&»x JjVl J^.^i j^^ 
dv = sin&>x<ix;=>v = — -cos&>x ^liJI J^-» <1U ^j^j 

JxCOSXcfo :J^l^-»"itl ;*l JtfLa 

U = X =^> du = dx 

dv = cos xdx => v = sin x 



_ An . 



^YYY 
Y — 2Uiflida3 u Uidb) 



Jxcosx =xsinx - Jsinx^ = xsinx + cosx + c 

i , dx 

X 

dv = x n .dx=>v = o^>j^3 

n + 1 

jx 2 hixdx : J-aL^aHI : V Jlla 

u = lnx=><iu = — (j^AjtJjKJI 

<iv = x 2 <ix; => v = — ^j^ilj 

3 "^1 

\ x 2 Inxdx = — lax - \ — .—dx 



3 J 3 jc 

3 i 3 3 i 

X , 1 X X . 1 3 

= — mx hc = — mx — x +c 

3 3 3 3 9 



^e ax cos coxdx J^im.II (>a j! Je^ sin^dx J^-. <>a J-al^Vitl tjLi= lil 

w = e ax => du = ae ax dx ^j-^ 

dv = sma>xdx=>v = — -coscox j/VI J^-, rMt q^j-^j 

CO 

dv = cosa>xdx=>v = — sincox ^liJI J^-. rMt ^ j^jj 

7 = je 3x sin2x<ix : J»l (.,,.. -J ;A Jlla 
u = e 3x du =3e 3x dx (j^jJu :J^JI 

dv = sin 2x<ix; => v = -^cos2x<ix J^j^j, 



. av . 
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jaiaADI 



/ = jV x sin2xdx = --cos2x.<? 2x + - jV x coslxdx Jy* ^lULij 



,3jc 



3x 3 



/ = cos2x<? + — L 

2 2 1 ^ 



4jj^=ltLl l^-i "it I (Jjiwl Sj-a J-q-CLcuj J = |g 3X C0S2x q$\ 



u = e~ 



3x 



du = 3e 



3x 



1 



dv = cos2xdx=> v = — sin2x 
1 3 

jV x cos2x = -sin2x<? 3x ~~\ e3x sin2xdx ^P 3 

f<? 3x sin2x<ix = --cos2x£' 3x + -sin2x<? 3x - - |V X sin 2xdx 
J 2 4 4 J 

r i 9 r , , ( 1 3 N 

=^> <? sin2x<ix + - <? sm.2xdx = e \ — cos2x + -sin2x 



c 

J 



' ^ jV x sin2xdx = <? 3x [ - — cos2x + — sin2x 



4 J 12 

3x 



J 



4 ' 



|V X sin 2xdx = — e 
J 13 



cos2x + — sin2x 

v 2 4 



: (jr L Lw ^ La «J 4-il i n-*- i _)j I La 1 , 1 J ^1 ^-i"tl (jjj 



,3x 



j"e 3x sin2xdx = (- 2 cos 2x + 3 sin 2x) 



1) Jcos 2 xdx 


4) j"xVx + 4<ix 


7) JxV'dx 


2) Jln(5x + 3)dx 


5) jV~ 3x dx 


8) \x 2 e x dx 


3) jxe~ 3x dx 


6) jxsecxtanxdx 


9)j"x 3 sin(2x 2 )dx 



l)j"cos 2 xdx 



Jcos 2 xdx =J cos x cos xdx 
w = cos x => dw = - sin x. 
dv = cos x => v = sin x. 



LbjJ 



AA 



J cos 2 xdx = sin x cos x +Jsin 2 xdx. 

= sinxcosx + J(l - cos 2 x)dx. 

Jcos 2 xdx = sinxcosx +j"dw - j"cos 2 xdw. 4_Laj 

2j"cos 2 xdx = sin x cos x + x + c. 

f 2 , 1 • x 1 . _ x 

cos xdu = — sinxcosx H h c = — sinz H he. 

J 2 2 4 2 

2) j"ln(5x + 3)dx 



u = ln(5x + 3) =^> du = 



5x + 3 
dv = dx => v = x 



5x , , r5x + 3-3 , 

-ax 



fln(5x + 3)dx = xln(5x + 3) - f dx =xln(5x + 3) - f 

J J 5x + 3 J 5x + 

r r 3 3 

= xln(5x + 3) - dx + dx = xln(5x + 3) - x + -ln(5x + 3) + c 

J J 5x + 3 5 

3^ 



3) \xe 3x dx 



f 

x + 
I 5y 



u = x=> du = dx 



ln(5x + 3) - x + c 



dv = e 3x dx^>v = — e 3x 



fx<? 3x dx = --xe 3x +-[e 3x dx=- 
J 3 3J 

4) j"xVx + 4dx 



1 -3x 1 -3x . 1 -3; 

— xe — e +c = — e 
3 9 3 



1 



+ c 



u = x^> du = dx 
dv = (x + 4)2 dx =^> v = — (x + 4)2 



_ AH _ 
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jxjx + 4dx = -(x + 4)2 - - J(x + 4)2 dx = -(x + 4)2 + — [x + 4)i+c 
5) \xe x ~ 3x dx 

u = x^>du = dx (J\ <_P=>Aj 

dv = e l ~ 3x dx =^> v = -^V~ 3 * l^j^j 



i g l-3x = _Igl-3* 

3 3 J 3 9 3 



x + - 
V 3y 



+ c 



\xe l ~ 3x dx = - l xe l ~ 3x + 1 f e l ~ 3x dx= - l xe l ~ 3x - 
3 3 J 3 

6) ^ xsecxtanxdx 

u = x=> du = dx <_P= >^ 
dv = SQCxtanxdx=>v = sqcx J\ j^jJi^c, 

Jxsecxtanx<ix = xsecx - Jsecw/x = xsecx - lnjsecx + tanx| + c 

7) JjcV^ 

du = 3x 2 dx, v = ^e x (jUs u = x 3 , dv = x 2 e x dx J\ ^j-Aj 

[ x 5 e x ^ dx = - x 3 e*" - \x 2 e x dx= -x 3 e^ --e^ + c = -(x 3 -\)e x +c :<ji1 
J 3 J 3 3 3 

8) \x 2 e x dx 

u = x =^> du = 2xdx (_P=>Aj 
dv = e x dx =>v = e x <_P= >A>J 

jx 2 e x dx = x 2 e x -2jxe x dx 

<Ljjjtl!L) (J^al ^— i'iJI (^j^>-l J 0 1" 1 11 <j J X6 % dx (jVl >. n n-a- it 

u = x=> du = dx jl^lU j 
<iv = e*<ix => v = e x j 

^xe x dx = xe x - je x dx = xe x - e x + c = (x - l)e x + c 



^YYY 

Y — "^LttiaM U Uidb) 



^jLlII (JjLta^&la <_)jlLaJU (JjoL^ailll i n~>- ^_ jjjj 

\x 2 e x dx = x 2 e x - 2(x - \)e x + c = (x 2 - 2x + 2)e x + c 
9)|x 3 sin(2x 2 )dx 



u = x ^>du = 2xdx 



dv = xs\n(2x 2 )dx =^> v = --^cos(2x 2 ) ^1 ^ ^Lj 



|x 3 sin(2x 2 )<ix = -—x 2 cos(2x 2 ) + — |xcos(2x 2 )<ix = - — x 2 cos(2x 2 ) + -sin(2x 2 ) + c 



4 8 



1) jx 3 e x dx 


6)jx(x + 5y 10 dx 


J sec5x 


2) ^x\n-4xdx 


J x(\nxf 


12) JWa; + 5dx 


3) j -Jx \nxdx 


j* cot(7x + 5) sin(3x + 2) 
J csc(7x + 5) 


. ~. r xtan3x . 
13) 1 

J cos3x 


4) Jxcosxdx 


9)|x 2 sinxdx 


14) jx 2 e~ x dx 


5) jxe 2x dx 


10)|xsec 2 x<ix 


15) Jx 3 cos(3x 2 )<ix 



/(*) 



X 2_ 01^;!^= J f(x) C^jL= lil AJj nA ill JlJ = — illjJI u <a i „" 

g(x) 

x-l -2jc + 1 x(x + l) 1 

X + 1 X + 1 x + 1 x(x + 1) 

. lnx sinx + <?* |*-2| _ 
i ii^-i JIjJlj Cjum d , , — : 4_u UUl JIjjJI LoJ_u 

L%2a. Ij ,»^-> (^-g-uij F(;c)<jLi3 g(X) ^-j-i Cy* Jat /(*) i^j->c^jL^= lif 
x 3 -l X + l 



X 2 +l X 2 +l 
_ 1> _ 



Ajc + 5 A 



(ax 2 + £>x + c)^ (x — r)* 

Sjji^itl 4- 5jLj^= 6 <ijj x 4- ^b/" 1 ^" 1 g(x),/(x) dJL^= li! 

r l * h * r 3 * - * T n ^ g( X ) = 0+ + ^X* + (* + O 

f( x ) 

g(x) 

i i i /» /» /» f(.x) _ Aj A2 A3 A tt 

■ LflJ-ujtj c- a j Cit-iljj A^ , A 2 A^ — 1 1 1". 



g(x) x + rj x + r 2 x + r 3 x + r „ 
2x + l 
' x -4 " 

2x + l 2x + l Aj A 2 

l/ii 1 UU la i C^J I aj A, , A 9 l>. — ; — — 1 ( 1 ) 

H ^ ■ ■- l ' 2 ~ x 2_ 4 ( x _ 2 )(x + 2) jc-2 x + 2 



2x + l _ Ai(x + 2)+ A 2 (jc-2) 
x 2 -4~ x 2 -4 

2x + l = A!(x + 2)+A 2 (x-2) 

2(-2)+l = Aj(-2 + 2)+ A 2 (-2-2) ^ J^i£ x = -2 j^U 

3 

- 3 = -4 A 2 =^> A 2 = — 4_Laj 

2(2) + l = A 1 (2 + 2) + A 2 (2-2) ^ J,^^ x = 2 j^U 

5 = 4 Aj =^> Aj = ^ 4_Laj 

LjjjJ ( ^ ) 4jjL»i,l 4-Aj , A 2 ^^aj 

_ It _ 
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2x + l 5 1 3 1 



x 2 -4 Ax -2 4x + 2 

J x -4 

2x + l 5 1 3 1 

- + ■ 



x 2 -4 4 x-2 4x + 2 

[— dx= f dx + — f dx nil 
J x 2 -4 4 J x-2 4 J x + 2 

5, i 3, , „, 

= — In be - 2 + — In be + 2 + c 
4 1 4 1 1 

«eN ^.p. g(x) = (x + r)" 

/(*) 

^ " " g(x) 



.... . f(x) _ A A 2 
<—< a j dul j3 Aj,A 2 ,...,A n CUx>- — -7 r + 



^ , A-l , A 



#(x) (x + r) (x + rf '"(x + rf- 1 (x + rf 



x — 2 

<Luj^>JI ojj i J I — j i ii^— ill 1V1 )n< : i (JllLa 

' (v • 1) 

: (^yL La J)?} Vi Aj, A 2 , Ag duljilll (jl ^paj-oj : Jj>JI 
(x + l) x + l (x + l) (x + l) 

x-2 _ A(x + l) 2 + A 2 (x + l)+ A 3 



(x + l) 3 (x + l) 3 

(^k. Ju^tl^ (x + 1) 3 4- S-I-sLtll 

x - 2 = Aj(x + 1) 2 + A 2 (x + 1)+ A 3 

X JiJl£. J^a JjJ (j^a A^a-pe.Lo aJjLUI ajufe 

A 3 =-34_Laj -1-2 = 0 + 0 + A 3 ^ x = -1 j^Li 

- 2 = A + A 2 + A 3 ^ J^^t^S X = 0 JL^tj 
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- 2 = A + A 2 - 3 ^> A 2 = 1 - A t 4_l«j 
1-2 = A t (2) 2 + A 2 (2)+ A 3 ^ x = 1 j^u 

- 1 = 4Aj + 2A 2 - 3 => -1 = 4Aj + 2(l - A)- 3 ^Us 

=> -1 = 4Aj + 2 - 2A 2 - 3 => 2Aj = -1 + 1 = 0 => A x = 0 

0 = 1 - A 2 => A 2 = 1 (jUi ^lUL>j 

LbjJ j Laji (Y) i!jL»i,l 4- Aj, A 2 ,A 3 (j^fcj 
x-2 1 3 



(x + lf (x + lf (x + lf 

f x — 2 

J (X + 1) 3 ^ 

jc-2 1 3_ 

(x + lf ~ (x + l) 2 (x + lf 

c x — 2 1*1 f 1 

T dx = -dx - 3 -dx. (jij 

J (x + i) 3 J 0t + i) 2 J (x + i) 3 

= -(x + l)" 1 +|(x + l)" 2 +c. 



t^yJllil Jill I 4-^-^3-° j-d> 1 o^-> JlsJj qT4- LT^L>il JU-CllJ (j^JLAJ : 4ja-a->La 

3JC-1 
(* Z -1)(*-1) 

(x 2 -l)(x-l) (jc-1)(jc + 1)(jc-1) (x + l)(x-l) 2 " 

: <jr^ (3^*^ A' A' A' -O^ O^J-^ 



4_uj^>JI ojj i ii^— a - — — j i ii^— ill i Vi i u-i :0 (JUa 



3x 1 Ai Ao A^ 

^ A 15 A 2 ,A 3 ^ ^ = ^t + ^t + -^7T (3) 

(x + l)(x-l) x + l x-l (x-l) 



. Lib jJ ^juuajLS dlLaLaXI _L>-^J 

3x - 1 _ A(x - 1) 2 + A 2 (x + 1)0 - 1) + A 3 (x + 1) 



(x 2 - l)(x - 1) (x 2 - l)(x - 1). 



lljJ (jj^/i (x 2 -l)(x-l). ^-iijUii^-jia ^j-^ 



3jc-1 = A0c-1) 2 + A 2 (jt + l)(jt-l) + A 3 (jt + l) 



Hi 
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3(1) - 1 = A t (l - 1) 2 + A 2 (l + 1)(1 - 1) + A 3 (l + 1) JLi J^Ji x = 1 j^LU 

2 = 2 A 3 =^> A 3 = 1 4_l«j 

S^O-^A^-l-l) 2 + A 2 (-l + l)(-l-l) + A 3 (-l + l) ^ x = -l j^LU 

-4 = 4^ => 4 =-1 clLjj 

3(0) - 1 = 4(0 - 1) 2 + A 2 (0 + 1)(0 - 1) + A 3 (0 + 1) ^Ll x = 0 aiLU 

- 1 = A { - A 2 + A 3 =^> A 2 = Aj + A 3 + 1 = 1 4_L*j 

LbjJ j < ,->/«> (T) j mi 4- A l5 A 2 ,A 3 ^jjLi 
3x-l 1 1 1 

(x 2 -l)(x-l)~ x + l x-l (x-l) 2 

. 3x-l 

I — dx (>l^-tl J^j! :1 Jlla 

(x -l)(x-l) 



3x-l 



(x z -l)(x-l) 
3x-l 1 1 



1 



(x 2 -l)(x-l) x + l x-l (x-iy 
3x-l 



(x 2 -l)(x-l) 



dx = —[ — - — dx + f — - — dx + f 

1 x + l 1 x-l J (jc - 



1)' 



= — ln|jc + 1| + ln|x - 1| - (x - 1) 1 + c = In 



-<ix 



x-l 



x + l 



1 



+ C 



x-l 



x 2 +1 
x(x 2 -1) 



dx 



3xdx 



(x-l)(x-2)(x-3) 



ii)J 



2x 2 +3 
x 2 (x-l) 



dx 



x + 3 



x 2 -3x + 2 



dx 



7>J 



2x 2 +3 
x (x-l) 



dx 



J r + 6f + 



3 >1 



dx 



x -16 



X 



(x-l) 2 (x + l) 



-dx 



13) 

3 t 2 -2t- 



-dt 



4 >1 



2dx 



x +5x + 4 
2x + 7 



9) h 

J 0 



2x-l 



-dx 



(x - 4)(x + 3) 



dx 



:x+i) z (x-2) z 
io)f^ 5 ^^xD 

J x 2 -64 



14) J 



2V 



(t + l)(t-2 )(t-3) 
2x-3 



dt 



15) f , dx 

J (x 2 - l)(x + 1) 



_ He _ 
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>UL^3 F(jc) tj^UI j [a,b] JLUI ^ 5Jb f(x) 



j/(X)d!x; = 



= F(b) - F{a) 



2 



4_^_ 3 
2 2~2' 



J(x 3 - 4x + ^LUI J^L^UI ,.,,,,^1 : Y Jlia 

0 



J(x 3 -4x + l)Jx = 



V 4x 2 
+ x 



4x3^ 



+ 3 



- (0 - 0 + 0) 



J 



81 ,8+3 81 15 s "" 21 5 1 

4 4 4 4 4 



"2 



K 

2 



^cosOdO = sin# 



n 



= sin sine = 1. 

o 2 



_ <U _ 
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t^La a<X<b J^I^-mII ^yk. iftlJLal* O^ll-i J /(x) dJL^= lil 

j7(x>& = 0 0 

b a 

| / (x)<ix = ~\ f (x)dx ( Y 

a b 

b c b 

jf(x)dx = \f(x)dx + \f(x)dxo\°>a<c<b cJ>L^= li! (T 

ci a c 

2 



X = 



- x, if x < 0. 



Z, \J z, 

= J- xdx + ^xdx. = - 



x 
2 



0 x 2 



2 14 5 

= 0 + - + --0 = -. 
o 2 2 2 



2 

l)jx^4-x 2 dx 

0 


1 

5) |x 2 V2 - x 3 <ix 
-1 


k/ 
/2 

9) | (1 + cos x)dx 

-7t/ 

/2 


2 

2)j(2-4x)dx 

0 


3 f f2jc, x<l 
6)J/(x),w/w?r<?/(*) = j 

0 [Z, X> L 


1 

10) f X dx 


2 

3) [|2jc - 3 dx 
-i 


. } f3, x < 0 
7) /(x)dx,w/jere/(x) = ^ 

J 2 (x + 3, x>0 


2 

1 1) j" W9 - x 2 dx 

-1 


3 2 ? 
2 X 


4 1 
8)f*t. dx 


2 2 
12)jV -1)V<& 
0 



0*i> 



ttt 




[a , Z?] Sj^JI 4- Ui^La y = /(x) 4-IljJI ^^-."1 

^£J sj^ 1 -^ 




A = ]f(x)dx. 

a 

2 * 
X = 3 J X = 1 t j-Ls-iZi.i.a.t,lj ^'ij i ii tl jjj>IIj y = X ill jJI (jr be_Lo (jdj Sjj i ^ t,l 4j>-L_al,l Jl»-jI : \ Jlia 

^ Uj u Ur~s A 4-^UJ.I (jLa X J^= ^ /(x) > 0 tjl Uj : J^J! 



3 3 



27 1 26 



Square units 



A 4^LuA,\ tjLa [a ,b] SjlAJI 4. x ^ J^= J^l ^ /(x)<0 c^Li= Ijl (2 

tj^Jb I -i ^— 1 i_ 1 1 11 CjI ij 1 nil Jj-se-a J CI, b (j-ulail!! (j-u aJLs IjJI 4JI jJI 



b 



jf(x)dx. 



X — 2 j X — — 2 1 j^j 1 tiXlj / j <t\\\ jj->Jklj y — — X 5JljJI /^-Lse-La (j 1 ^- 1 ; JJ ^a^JL I mil J^jl :2 Jlia 

•.(^Jb Uj u t->»" A 4^UJJ tjLa X ^xks J^= J^l <>a f(x) = —X < 0 ^j' Uj : J^JI 

Square units 



2 

jf(x)dx 

-2 




2 
-2 




x 3 




2 3 (-2) 3 




16 


16 






3 




+ - — — 

3 3 




3 


~ 3 



_ <\A _ 
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2jiAJI 4- x J^= <_M <>o f(x) > Ojjl a<c <b ij\ b 3 a ^"ki^tl £ru c j^j li! (3 
*4I A A^Uoil (jLi [c 2_ x ^ J^= J*! <>a /(x) < Oj [a , c] 

c 6 

A = j"/(x)dx + j"/(x)dx. 

a c 

4- x ^ J^= J^f (yt f(x) < 0 i -^p- a<c <b J\ ij\ bj a ^"Urtitl (jru c lilj (i 



A = 



j"/(x)<ix + j"/(x)dx 



3 * 
X = 2 j X = —2 o j ITn tJLlj Mitl jj_>Jklj V = A" aJIjJI ^-LrtJ-o ojj i^t^tl Aj>*L-u_U Jl^jI *V (Jlio 

^ J^l(> /(x) = X 3 <0 j [0,2] spill Ijc^J^J^I^ /(x) = X 3 >0 (jt Uj: 

U> A S^vLJLl <jpa [- 2,0] spill 4. x 



A= j"x 3 dx + j"x 3 dx. = 



x 



X 

4 



16 
4 



16 



4 + 4 = 8 Square units 



x = 2 

J^lMi> /(x) = -x 3 <0 j [-3,0] Jjiillljc ^ J^i^ f( x ) = -x 3 >0 (jl Uj: J»JI 

j^JL Uj (_,Vi«"< A S^LJtl (jpa [0,2] spill 4. x ^ 



2 

j- x 3 dx 
0 


4 

X 


0 

+ 


4 

- X 


2 


81 


16 


4 


-3 


4 


0 


~ 4 


4 



= 1 = — Square units 

4 4 4 



2 * 
(jru J^al^JI f(x) = X — 6x + 8 illjJI ^ylj&laj ^'u-cJI J_^>II (jrtJ ajj ' U i»-LuJtl Jl>-j! :0 JLlo 

^JaL2i!l uLLaj JiUo!MJ ^yJljJLj /(x) = 0 o^-^ 3 '^1 Cr4-^' J^*^' f ^l-^l ^^be-La jJaL2li : JjkJI 



x -6x + 8 = 0 
x 2 - 6x + 8 = 0 <=> (x - 2)(x -4) = 0^x = 2j!x = 4 



LbjJ 



(J^al ^— i'iJI (_^Jl>- ojiitl (jLjLk (jj^=»jj X — 4j X — 2 Jtlc ^'m 1 ntl jjj>Jkl (jy lx_<i,l J-la^j (jjl 



_ _ 





— 00 


2 


4 00 


x - 2 




+ 


+ 


jc-4 






+ 


/(x) = (*-2)(*-4) 


+ 




+ 



^ Uj A ^LvLJLl (jLi cP^LiJ [2,4] SjIAJI 4- * ^ J^= <>• /(•*) - 0 UjJlI <jj. 



4 

J(x 2 -6x + 8)/x 



'|-48 + 32 



6x 2 

+ 8x 

3 2 



J 



__3(4) 2 +8(4) 



> ^3 



--3(2) 2 +8(2) 





--12 + 16 
v3 J 




64-48 8 + 12 




16 


20 




4 


J 




3 3 




3 


3 




3 



= — Square units 



2 



. X — 3 X — 2 jj^a CjI m i ntl jj-^-aj 

2 

I j^ejaj _y = 2.X /^IseJiXl (j-U Sjj i^i^t.1 4_».Li_ail i_ i i n-*-l t Y ^jj^-flj 

(j-a CjI m "ill J^^Aj 



.X = 2 J\ X = ~l (>a CjLL. 

_y = (x + 2)(x - 2X - 3) ^^-be-UI lTU ijj to-LII i_ccua.| tYjjjj-aj 

. x = 1 (J J x = -2 

. X = 0 (jll X = — 1 (j^a CjI m i nil j^o^taj y = 3x (^y-tre-UI (j-u ajj^mJkl <L*.L_ui,l i_ i i n->-l : £ (jjj-a-i 

(j-a CjI m i nil j^taj y = 2(x + 4)(x -2.x -3) erbtHI ^ s J>t ^>Jll i>.LJLl <_cca^.l 

.x = 3 x = -5 

= . Jl X = 0 (j-a CjI m i nil jjjxjoj _y = Sin X (jy Ire_m (j-u Sjj i ^-i *«. 1 1 <L*.L_ui,l i_ i i ii-*- 1 : "\ (jjj-aj 

CjI n i nil jjjxjuj y = —2x^ + Ax + 30 t _ J -I j e-L t ,l cjj <<~f+\\ <L>-L_ail >. 1 1 : 7 (jjj.a-1 



. ^ . . . 



■^inl[) lliii)iillr].tvinll p iln ill nnlnllniiniif)nll 
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.icL-u aj ifgg (_^a-<jl ^1^— ' ?l cJ9jJI (jj^-*, 1 d~po i J-j'j-II J ua-al! (jLiLcL-uj 



. \ . . . 
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l)^ = x + 5; 2)xy' + y = 3; 3)y"' + 2(y") 2 + y = sin x 
dx 

4)( y'Y + (y'f + 3y = x 2 ; 5) ^ + 3 ^ + 2 y = 0 
U 4^e_pe_i-a jj^— " SJjLJLI (jl SJjUJLl <jJL>J (jr^l aJIjJI j-*> ^JLbLilJI SJjUJLl Ja»j 

: 4_L)L_JI aJLoVI jL>-li! 

jjVl^l^oUjLt*(Y)jO)UsUI- 
iiiliJI a^jJI ^ aJjU^ (T) aJ^UI - 

J jVl jJ! o* cjVjU- ^ (o)j ( £) « ( Y) t ( \) oVjUI- 

.i-jjllll i>.jjJI (j-a SJjU-a (£.) aJjiL«JLI- 



1 j"^" .". ^ (j-uj y ( d lj y*") 4-Jl.i (j" 1 - 1 i^^^-C j^yjii Laj-»g Lh* "Si-^ 5 



) . > 



(1) : _y' = /(jc, _y) :^aUJI I!L>JI jLpg-L? J^aAJI 

y' JpAU jJk iljUil (j-a JjVl L_3j_LaJI t^bJ! J^-i Mill ^^JLc L^LiLl^a ^Jalmj ^1 oV-sLlU j-llju LLjT (^1 

(x, y) -> /(*; y) 

sltajLx Jljji c~p- p(y)dy + q(x)dx = 0 



£m '<Aj U 1 1 J *1 ^— 

r xdx r dy 1. ? n -1 

l-x y L 

I _ 1 

ln(l-x 2 ) 2 -y~ l =c^y~ l =ln(l-x 2 ) 2 -c 



y = 



( _i r 1 

ln(l-x 2 ) 2 -c 



v y 



sinxcos ydx + cos xdy = 0t y{0)= — . tLJLHI LJLbUHI ibUXI Ja. : Y Jlia 

J^u>o COS _yCOS X <^k. aJjUXI ^.j-L U-m ^J : J*JI 

sin* . 1 _ _ r sinx . r 1 



^YYY 
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^> |tanxsecx<ix + j"sec 2 y<iy = c =^> secx + tan y = c 

c cjJcA\ a^jS (^Li J^^'' iliL^JI SjLaII y = ^p-* = 0. o^i3^ 
sec(0) + tan^ = c ^> c = 1 + 1 = 2 
sec x + tan y = 2 => y = tan * (2 - sec x). 

sin 2 xcosxdx+ ye y dy = 0 tLJLUI ^Li^UUI Ibmi :Y Jlia 

j*sin 2 xcosxdx + jye^dy = c 

f 2 1 3 

sin xcosxfifo = -sin x LmJ 
J 3 

^jjylllj JxL^ai!! JUjtimL J ye ^ <iy i_ccasti! 

Jye^dy = ye^ - j*e^dy = ye^ - = (y - 1) 

^sin^ x + e^(y-l) = c=>e^(y-l)=c - ^sin^ x 

f^xy 2 + x^dx + {x 2 y-y^dx = 0 tLJL^UUI <L]jUI :1 Jli* 
;t(y 2 + ljdx + y(x 2 - ljhfy = 0 (xy 2 + x)dx + (x 2 y-y)dx = 0 LbjJ :<>JI 



:^Li J^o I X 2 -lYj 2 +ll ^ ibUJtl UulSj 



dx + ^- — <iy = 0 



x 2 -l y 2 +l 



f^^dx + f -^—dx =0 => -ln(x 2 - 1) + -Inly 2 + 1)= c 
J - 1 y 2 + 1 2 2 



x 2 -lYy 2 +l] = c 1 =^y 2 +l = ^± 



1 J 9 

1 x 2 -l 



Cj +l-x 2 



2 oP 3 



^ .r 
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_y(^r) = 2 cL-p> sin xix; + cos x<iy = y sin xix; : LJLHI LlL^UHI IbUJtl : o Jlia 
sinxdx + cosxdy = ysinx<ix=> (1 - ;y)sinxdx + cosx<i_y = 0 :JskJI 
^ J^^L (1- _y)cosx 4_jIs 

tan xdx + = 0 



Jtanx<jx + =c=>lnsecx-ln(l- y) = c 



Lb jJ jj^-j c = In c ^ jjis 



sec x ^ \ 

= c, => sec x = c, (1 - y J 

1- v 1 1 



=^> = 1 sec;r = -c^ 
secx = (l- _y)=> secx = 1- y => _y = 1-secx 4_l«j 
j(l) = 3. v^p. yy'=4x tSjJLUI LJ^LiUI ibUI ,> :1 Jlla 

y — = 4x^> ydy = 4xdx=> jydy = ^Axdx + c aJjLUI iL^L J^L^i :J*J| 

2 2 

= + c ^ y 2 = 4x 2 + 2c 
2 2 

c chilli <L»ja J^^ - ' aJLL-JI «jLu<-!I IL. _y = 3, x = 1 <_>iaj^tL) 

y(l)=3^(3) 2 = 4xl 2 +2c^9-4 = 2c^c = | 

_y 2 = 4x 2 +5^>y = ±^4x 2 +5 
y(l)= -3 xy' = 4y .-LJLUI LJL^LiUI iJjUl :7 Jll« 

dy , dy A dx rdy A rdx 

x— = 4y => — = 4 — => — = 4 + c iJ^UI 4->U J^L4=b:J^J! 



c^ = e c~p- ln_y= 41nx + c => _y = c^x 
c^ o-iLiJI J ' a <lSjI i ..Il SjLmJI ^_ _y = - 3, x = 1 -^jj *" ' 

=^> -3 = c^l) 4 =^> Cj = -3 

_ > . i _ 




^ = 2xy 2 => — y = 2x<ix => J — y = f 2x<ix: + c 

dx -\ 2x 2 y -l f V V 1 
-y =^-+c^y L =-\x"+c)=> y = — 2 — 

C OjlitJI J ^fljl i ntl 2jLulII IL. _y = 1, X = 2 (jiaJ^tlb 

1 = -(4 + c ) =^> 1 = -4 - c =^> c = - 5 
1 

y = 



5-x 2 



y{0)=2 ^e y y' = 4 :iJLi!l LJLbLil!! ibLdtl : ^ Jlla 
=4x + c e^ — = 4^> je y dy = j4dx + c :J»JI 

C C-J*ul\ d-a-ta ( _ ;r Ll Jj^so 4JL)L_a]l QjLitJI IL. _y = 2, X = 0 (jiaJjjCb 

? ? = 4x + e 2 ^ln(e :v )=ln^4x + e 2 j y(0)=2^e 2 =c 

y = ln(4x + 7.34) 



y(0)=-2 ^ 2{y-\)y' = e x aJL^UUI iJ^U! J*. : > ♦ JUu 

2(y-i) M x =e x +c ^ {y _ l) 2 =e x +c 



c CxjIU! i^xs (^,1^. J^^"' ^JL)L_J1 2jLulII '2- y = —2, x = 0 ^paj^Cu 
_y(0) = -2^(-2-l) 2 =e°+c^c = 8 

(y - 1) 2 = e x + 8 => y - 1 = ± + 8 



_ > .0 _ 
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2y' = y(y-2)^ = y(y-2) 

~ 2 S^2) = X + C ~ 2 l 



2d;y 



(y-2) 



C dy 
• J y(y-2) 



j(j-2) y y-2 



LbjJ 



J y(j-2j J y J y-2 

&\ 

(\-e x+c )=2 

2 2 



( 1 \ 




l 








1 


[y- 2 ) 


y = 0 


2' 


^2 " 




y = 2 = 


= 2 




1 




1 




1 ^ 






y(y- 


2) 






y-2, 





r dy 



H—) = x + c^^ = e x+c ^y-2 = ye x+c => j(l - e* 4 c 

y y 



c , 



3y 2 /=(l + y 3 i cosx ^l-ji : u Jlla 



3j /= l+j cosjc. =>3;y rfy = 1 + j cosxdx^ — ^ T dy = cosxdx 



1 + y 

'•^i^- J — '' a <LtaL*Jll (>LajJa J^aL^aj 
e ln(i + ,3) = eSinx+c . ^ ln(1 + y 3 )= sinx + c j^Z 2 .^ = Jcos^x + c 

=> 1 + y 3 = e sinx+c _^ y 3 = ^sinx+c _ j 



}\c/ mx -\, c x =e c ^ 
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2 2 

cos x_y' = _y (y - l)sinx a-JLHI LtL^LaJI Ja» : Jila 

cos xy' = y (y - l)sinx => cos x<i_y = _y (_y-l)sinx<ix :J*JI 

Ji^Vi y (j-l)cos x j^k. itaUJtl 

dy sinx , dy , 
= x — <xy=> = tanxsecxax 

y 2 (y-l) cos 2 * y Z (y-l) 

f - — = [tanxsecxdx + c 

V(y-i) J 

|tanxsecx<ix = secx + c LbjJ 
r dy 

~ J 2 (y-i) ' 



y 



1 



= *j)<y-l)+* 2 (y-l)+* 3 j 



,2 



y = 0=>l = Jfcj x0 + ^ 2 (-l) + ^ 3 x0=5>^ 2 =-1, y = 0 ^o^^ 

_y = l^l = ^x0 + ^2 x 0 + ^3 x 1^^3=l 5 y = 1 ^ lP 3 ^ 
, y = -!=>! = fcj x 2 + &2 x(-2)+^ xl=>2fcj =1 + 2^ - £3 y = -1 ^<_>^^ 



= 1 - 2 - 1 = -2, 



1 1 U-L ^ 



y 2 (y-l) J y 2 J" 1 
= -21n y + y" 1 + ln(y -D + c J^— = -2 ^ ^ 

ln(^-^) + )~' = secx+ c 

y 



_ \ .V - 
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l)x<ix - y 2 dy = 0 


8)— = cos 2 5_y.sin3x 
dx 


i^ds s 2 +6s + 9 
dt t 


2) (l + x 2 )y' = 3xy 


9)* = zV 
dt 


. „ ds tan ? 

16) — = 

dt sins 


3 ^ _ 3xy - y 
dx xy - x 


^dx tsint 
dt ~Jx 


x 2 

y-1 


4)xdx - y 3 dy = 0 


\\)sds + s\e 2 -3)d0 = O 


18)^=' + 1 


5)y 4 y' = x + l 


I2)x' = x 2 t + x 2 


y -3y 


6)y' = (x + l)/y 


I3)xx' = (l-t) 2 


20)^ = te 
dt cscx 


7)yy = . 2 
i + r 


I4)x~ 2 dx + (y + 1) 2 dy = 0 


21) xy' - 2xy = xe 3x 



1) ^ = -2>tf 2 ,y(2) = 3 

2) Axdy - ydx = x dy, y(5) = -1 

3) x 2 (y + \)dx = y 2 (x- \)dy = 0,y(-l) = 2 

4) — = x 2 -x 3 ,x(l) = 2 
dt 

5) s' = (t 2 +s 2 )/st,s(l) = -2 



jjj-LtlU J At aJLLs (Jj-a^/l Cj jj-iAll I J ua At aJLLs ( _ JI jJi_5 *LJ Lai Alt I Cj^.iL*i,l (j-a i 



^ • A 



dx dx x " 

aJL^Isj .oI j-l<TlU J uaAJ iLLs J j^l ^ <U->L*-<a ( _ ;r Li J'^^ LJLa^l itaUil <4- (jiij^tlJLij 

t^liJI JliUI d^-jj U^= (<Cu l^JL*. 

, >/ 
xy = y - jc e /x : J^JI 



y = --e' 



y , <iv 

v = — => y =x hv 



_ y . 

V — 



x v v = v - e 

dx 



\-e- v dv=\ d ^ + c 
J J x 



x 



<? V =lnx + c^> ln(<? v ) = ln(lnx + c) =^> -v = ln(lnx + c) 



y 



= ln(lnx + c) => y = -xln(lnx + c) 



dx 



4y 

" " " dx 



X 



A i «'\\jx~ui Cj^jLta L^ji 
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(x,y) fUs J^= J*T,>. g(tx,fy)=? m gU,}') 

_y) = x 3 _y 2 - 3x 5 3JI jJ! (j^-i"t : Y Jlla 

^(^,fy) = (?x) 3 (fy) 2 -3(^) 5 = t 5 (x 2 y 2 -3x 5 ) = t 5 g(x,y) 

3 2 

L^L*!* aJIjlj o-^uJ _y) = x y - 3x aJIjJI :Y Jlla 

2x 2 — = x 2 + y 2 :LJLUI LlL^L^JI aJjUI :i Jlla 

iV(x, j) = 2x 2 , M(x,y) = x 2 + y 2 LbjJ :>JI 
N(tx,ty) = 2{tx) 2 = 2t 2 x 2 = t 2 N(x, y), 
M{tx,ty) = {txf +{tyf =t 2 (x 2 + y 2 ) = t 2 M(x,y) 

• J^-— £JI (j-a I j"'.^"'^— 1.' iSjLcuil LJLal (Till aJjUII (ji! 



I -i ^— i ^ La »" I gla. aJL^Isj = F 

~ dx 



x 



2 



2^ = 1 + 
<ix 



dy dy y 

_y = VX=> = X hV(jlJ^*j V = — 

dx dx x 
2x— + 2v=l + v 2 -^i^ J.^^ sLLajJ,! LJLisUl!! il >Ui,l 4 o'^j**' 

=> 2x — = v 2 - 2v + 1 => — = — . 

dx (y - l) X 



2f(v-l)- 2 Jv=f^ + c 

J J X 



-(v-iy = l -(lnx + c)^-(v-l)=-^—^v = — * +1 
2 lnx + c (mx + c) 



^YYY 
Y — "kuaiosu u Luab) 



'=1 ^- 

x \nx + c 



y 



y = x 



2x 



\nx + c 



2 2* 

J^J LulHI <>a 4_cajL*2a Jlj_> M = Xy - y ,N = X JljjJI (jf J^abJI (j^-iOJ :J*JI 



lnx + c 



x- 



dx 



/ 2 2 



J = 



(V) 2 



V = 



_y=x hv^ij^ v = — *-^^> 

dx ' x 



dv 

X h V = V-V 

dx 



2 dv dx 



V 



X 



r dv f dx 
J v J x 

=^> v -1 = lnx + c => v = 



1 



lnx + c 



x lnx + c 



y 



y — - v - — u^l 

lnx + c x 



2 



y = 



' y^ 



-2 



y 



X 



dv 



y 



y=x hv (ji v = — j-^^j 

dx x 



dv 



+ v = v 2 -2v^x — = v 2 -3v = v(v-3)^ 



dv 



dx 



dx 



v(v - 3) x 



_ > u _ 
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r <iv f 

= — + C 

J v(v-3) J x . f 

J J" 1 '^-'' 1 ^j^i J - — 

J v(v-3) J v J v-3 



dx 



f- 

UJ V=3 3 



1 ^ 



v(v-l) 



1 r dv 1 r dv 



— lnv + — ln(v-l) = In \j- — - 
3 3 V v 



In 31- — - = In x + c 



IV — 1 33 /-1 3 3 \ i 1 
3 ' = CyX ^> V - 1 = VCj X => V(l - Cj X ) = 1 => V = 



V 



1 3 3 

1-Cj X 



x l-c,V 



X 



-3c 



c 2 = <? ^ j 



1 - 
l-c 2 x 



xyy' = 2y 2 -x 2 LJL^UU! iJjUl ,> :V Jlla 

^ylc. Ji^-iVi xy ^yl^. SJjLlLI i^->^ ^<""^.' •• J^JI 



o 2 2 

xy xy 

y .. 



y' = 2 y — X - 
x y 

dv 



v = 



y 



X 



y=x hv (ji j^j v = — KJ^sji 

dx " x 



:<_^lc J^^"' »lU.tl LJLbl rt'tl SJjLlLI <_P=>*-j 



dv ^1 xdv 1 v -1 

x hv = 2v => = v — = 

dx v dx v v 



-dv = —dx 



v 2 -l 



X 



r vdv r dx 1 , . 2 IN , 
1^— -= — ^-ln(v 2 -l) = lnx + , 
J v -1 J x 2 



ln(v 2 -l) 2 =lnx + c^(v 2 -l) 2 =qx 2 



_ \ \ Y - 
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v 2 - 1 = c 2 x 2 =^> v 2 = c 2 x 2 + 1 =^> v = ±^jc 2 x 2 + 1 , C 2 = Cj 



= ±ylc 2 X 2 + 1 ^> _y = ±x^C 2 X 2 + 1 V = Z :<^<>^ <_P=^ 



X 



y = ±x^]c 2 x 2 + 1 



y , dv y 
v = — =>y=x hv <j\ j^>j v = — j-^^j :j*J! 

dv V _4/ /7v 

jc ^l + v = v-3(v) /3 =>-3(v) A dv = — 
dx x 

f -4/ » ^ _ 1/ 

J - 3(v) 73 dv = J — =^> v 73 = lnx + c cr^ jUI <>L^l> 



v 3 = 



X 



1 1 

^>v = - 

lnx + c (lnx + c) 



1 



y 



x (lnx + c) 3 



(lnjc + c)" 



3 x 3 



2 



v = 



X 



dv 



y=x hv jl j>j v = — j-^^j 

dx x 



dv 4 11 

X hV = — V- 

dx 3 3 v 



3 



1 



v - 



nr. 



2 

^ 1 

3 



^v 3 -0 



V v J 



3v 2 , dx 
dv = — 



v 3 -l 



X 
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r3v <iv rdx i / 3 ,n 1 

— = — + c ^> ln(v - 1) = \nx + c 

1 v 3 -1 J x 



v 3 - 1 = c x x => v 3 =c l x + l=>v = \lc l x + l, c x = . 



X 



#1 



^/cjX + 1 =^> _y = xljc x x + 1 



_y = x\jc x x + 1 





x - y 


7)x<i_y - ydx = (x- y )dx = 0 


xy 


5)y 2 dx - xydy + x 2 dx = 0 


8)(2x + 3 + ( y - x)dy = 0 


3)V = (x 2 + y 2 )/w 


4,-322, 4 

6)/=* +3 V * 

x y 


9)(1 + 2e X//y )dx + 2e X / y {\ - -)dy = 0 

y 



y' + p(x)y = q(x) 

x 2_JIjj> p(x),q(x) <Lu^ 
cxjIj j>jm c j /(x) = J p(x)dx cUp. 



_ \ \ t _ 
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/ + 3y = 20 :J^J! 

/?(x) = 3, g(x) = 20 ti-p* 

/(x)= j"/?(x)dx = 3x 4_Laj 
J^^"' 6-*f^l i_3j_LJI <L. J*l^-> ill uj! i g^KJ 



-3a- 



20 



e + c 



20 

== h ce 

3 



3x 



y 



1 3 

y = x tiJliJI AJjLtUJ ^UJI Jj»JI Jl^jI : Y Jlia 



X 



, 1 3 

y +-y = x* 

X 



1 3 

p(x) = — , q(x) = x d-p. 

l{x)= j p(x)dx = \11X 4laj 



_y = e - 1 ^(j e ln V^+c) = -[[xVx + C 



t^^ic. J'^^"' 0-*f^l (_3jJaJI IL. J<il^—~tl , gjj 



1 



X 



c 



xy' + y = x 2 : LJLUI LJL^UUI i]jU*U f UJI J^JI J^-jf:T J Ha 



xy + y = x z 



1 

y+-y=x 

X 

1 



/?(x) = — , g(x) = x 

X 

/(x)= j"/?(x)dx = lnx 4iaj 
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_y = e - ln -(j e ln ^+c) =-\j X 2 dx + C 

: ( _ ;r Ll J^^"' i_3jiaJI J*l^-."tl i n-sj 



1 



■ + c 



X C 
= — + - 

2 x 



xy' - 2_y = x e 



3 3* 



I ^ 2 3* 

y'--y = X Z e ix 
x 



2 

p(x) = — ' = x 2 e 3x d-p. 



-ln- 



l(x) = ^ p(x)dx = -^—dx = -2\nx = \nx 2 4_Laj 
j"<? * 2 xV x dx+c = x 2 [jV x dx+c 



: ( _ ;r Ll J'^^"' i_3jlaJI IL. J<il^— ~tl c-j| , ojkj 



y = x 



1 



1 



3x . 

e + c 



^3* 2 

= — e +cx 
3 



xy' + 3y = — : 4_JLHI SJLiUiJI 51s *UJI Jj»JI jo^j! -.o J Ha 

x 



xy' + 3y = 



1 



x 



, 3 1 

y +-y = — 

X X 



/>(*) = -, <?(x) = 



1 



X 
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/(x)= J/?(x)<ix = 3j— = 31nx = lnx 3 4_Laj 
|jV nx3 -^dx + c = ^-[[xdx + c 



1 



+ C 



_y' + 2_y = sinx :LuVl SJjUil J*- : *\ JUa 

/?(x) = 2j g(x) = cosx d-p. y' + p(x)y = q\x) 

l{x) = \p(x)dx = 2x^ 

_y = e {^"^(x^ix + c 



_y = <? J<? sin xdx + c <j il 
jjjaOJL Jx l^alJ I J l n «-... !; e sinxdxc-^a^ti! 



f 2x 1 2x 1 f 2x 
e sin xdx = — sin xe \e cos xdx 

J 2 2J 

C 2 x 

J* l^-,t l Jl n «-,..!; e COSX*!* c_^artU 

f 2x j 1 2x , 1 f 2x • , 
<? cosxax = — cosxe + — \e sin xdx 

J 2 2 J 

<? sinxdx = — sinx<? cosx<? — <? sinxdx jjl 



sin xdx = — 
2 



— fe^ x sinxdx = 



r 1 ^ 2x 

sinx — cosx \e 
1 \2x 



e^"* sin xdx - 



If • 

— sinx cosx 

2{ 2 j 

1 ^ 2x 



sinx cosx 



v 



e 



J 



y = ce 



-2.x + 2^-2x 
5 



1 



\ 



sinx — cosx 

V 2 j 



. \ \ v . 
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_y = ce~^ x +^-(2sinx-cosx) 

<LJLa^M <jJ loI fllll AjjLtil (_p3jJLj j<u y Jj^l 4 nl i"i t, I i_ i i ii Vl (J^>-II (j ii Trill 
—1 1 

_y' = -2ce x +-(2cosx + sinx) 
y' + 2y = -2ce~^ x + ^{lcosx + sm.x) + 2ce~^ x +^(2sinx-cosx) 



- + — 
15 5j 



2 1 . 4 . 2 

sinx = sinx = — cosx + -sinx + — sinx — cosx 
5 5 5 5 



2 

.v 



' 2 

y +-y = 4 x 
X 



2 

P(x)= ,q(x)=4x <Luo* 



y = e 



l(x) = j p(x)dx = j — dx = 2\n x = In x 2 4 ~ Lx - 3 
[4 Je lnx2 xdx + c = x 2 [4J x 3 dx + c 



y = x 



: (jr Ll J 1 a >J ^j^jjVl i_2jlaJI J al ^— i_il 1 n^j 

4x 4 



+ c 



2 -2 
X + OX 



^IHI a^-ls (^JLc J^^"< _y = 4,x = 1 (<ul1!Li 42jL_JI ibmi 4- c^^di^^ 1 ^(l) = 4 LyjJ 
y = 4,x = l^>4 = l + c^>c = 3 

U^a u^=d sLU^il aJjL-JJ (^UJI JsJI jpj t^ljiljj 

y = x 2 + 3x~ 2 



. U A - 
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f 3 

1) xy = xe -2y 


6)y' + 2xy = 4x 


ll)^ + 0 .04 9 = 3.2e- 004? 


2)(e- x -l)y' + e x y = 0 


m^dq 3 

7)— + q = 2 

dt 100-f 


12)— + 2vcos? = sin 2 /cos? 


3) sin// = ycost 


8)x— -2y = x i cosAx 
dt 


13)/ + ^ = 5cos3;t 2 

X 


4)x— = y + x 3 +3x 2 -2x 
dt 


9)— + 20/ = sin 2? 


14)xy' + 2j = xe x ' 


5 )y> + ^y = X 4 
X 


10)v'--v = -5x 2 


15) y + x j = x e 3 



rSLLudl LuIojj^I ilajj-iiJI Cjlj LJLlII AJLbLilll cj^jLlU <Jj*. :Y oj><u 



13) /-x 3 y = -4x 3 , y(0) = 6 

14) _y'- _ycotx = 2xcosx , _y(0) = -l 

\5)y'-y = e x , y(l) = 0 
\6)y' + 2xy = x , y(l) = e 



.in. 
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Volts ^ V Jl#->J1 Jj^a j Amperes -J^Lla jLUI sjl^ ij Ohms -J L^LLa iajLil.! R<±~±^ 



di 

Vr =L — 

L dt 



Volts ■} V j Amperes J^lis jUJI SjuS, i j Henrys ^ ^LL* <_iUI Id. 



Coulombs J ^Lla ^Lij^aJI AirtAJI q j Farads -J ^Lla call I c*jIj C^L_p- 

/(0 = — , q(t) = \i(t)dt LbjJj 
dt J 

Kirchoff ' s Voltage Law(KVL) <_a j^i 
R-L Circuit Li^j ^^jL^^^lM^b^Sdjjb (I 



V(t) 

■L_ 



V(t) = V R+ V L 
^V(t) = Ri + L 



di 
dt 

i' + R i = -V(t) 
L L 



i(0 = e 



-It 



r f 1 



_ > Y « - 
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Kt 



V(t) 

"L_ 



R 
■AAAr 



R-C Circuit C a^SUj ^jLEa ^Isu aduU^S3 jjb (II 

rfo 1 V(t) 
dt RC R 



1 



\e™' V -fdt 



+ C 



= 20 Ohms ^jLla y = 20 Volts Jl^I cjli R-L isa^^ t y>\ s lij.it j^jt 

£ = 0.1 S ilistlJI ju*. jLHI sjL^i jcvjl /(0) = 0 Amperes ajjIjluVI jLUI sj^j L = 2 Henrys < h\« j 

L— + Ri = V 
dt 

L = 2 , R = 20, V = 20 
=>/' + 10/ = 10 2/' + 20/ = 20 



-io?rr in 10? 

q = e 10<? 



* + c 



= \ + ce 



10* 



z(0) = 0 LbjJ 

i = 0, t = 0 J /(r) IL. <_p=^i cxjliJI 4^ jUo)! 
0 = l + c^c = -l 

i(0 = i-e" 10 ^ 
^ ? = 0.1 Seconds jLUI sjuij 



i(0.l)=l-e 1 =1-- = — = 0.632 Ampere 



1 e-1 



_ > Y> - 
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: V Jlla 

LajLLa ^yk. ^ji^i Volts V = 50 Vote Jl^JI 3>a oli R-C S-ub^^-. Sj^b LbjJ q^lJ 
SjSIjOjVI A^Lj^tl i^AJI o^^3 C = 0.003 Forate j R = l0n(Ohms) 

Lubj^aJI Ai^tAJI jo^j! g(0) = 0 Colombs 
LuLij^^=lII SJstAJI Jjfl^U SjjIjJI ^ aj-ytll iljUIl :J^>JI 

= 10Q,C = 0.003 karate, £ = 50 Vote 

^ + i^ = V(0 
dt C 



I0q' + 



3x10 



-3 



3x10 



-4 



o = 50 



q = 5 



1 

3(0 = « 3xl0- 4 



_r 3xl0- 4 J 
5 e o£ + c 



1 



,-4 



i-4 



= 15x10 ** +ce 3x1 °" 
o = 0, ? = 0 J q(t) SjL^^-^^ojliil jUoV ( o(0) = 0 LbjJ 

o(0) = 0^0 = 15xl0"4+c^c = -15xl0" 4 

1 , 



o(0 = 15xl0 4 (l-e 3x10 4 ). 

LajLLa ^yLi i^ji^o V(?) = 1 lOVote Jl^>JI Jjjia o1j> R-L LuLij^^i Sj^Ij LbjJ (j^-ijt 

= 100<9/ims 

/(0) = 0 Amperes LuIj^VI jLHI L = 2.5 Henrys lJiLs j 

cxjIUI <>ajJI Jl>-jI 0.6 Amperes J J * <j-a j,LpJI sj^ ^jMIl <>ajJI jl^j! 

_ y yy - 
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z'(0 = e 



R 



r 1 

je L -y(0* + c 



= e 



L 



L R 



L dt + c 



V -—t -—t 
— + ce L i(t) = e L 
R 



v 0 , §, 



dt + c 



i(0) = 0 LbjJ 

/ = 0, t = 0 -i i(t) SjLui 4- <_P=^*j dulHI jUo)! 
i(0) = ^ + c = 0^c = -^ 



i(t) = 



v. 



_0 
R 



l-e L 



R = l00Ohms, L = 2.5henrys, V(t) = llOVolt LbjJ 



/(*)= 



110 



100 



100^ 



l-e 2.5 



1.11 1-e" 40 ') 



oil i(0) = 0 ,jt U> 0."\ Amperes J! 

l.l(l -,- 40? )= 0.6 
l- e - 4 ^=M^_ e -40r = _ 1 + 0.6 



1.1 

-40t 0.5 



1.1 
.5 



-40t = \n- 
1.1 1.1 

1,0-5 1 , 1.1 AA . n 
=> t = In — = — In — = v.vzbeconds 

40 1.1 40 0.5 

2 5 

r T = L/ = —— = 2.5x1 0~ 2 Seconds 
/ R 10 2 



_ \ rr - 
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Y 6i>^ 

Liiis^l lil LajLHI Lajl^Ij (pJI 4.^-t2JI ^ . R-L 2 j^b 4_ L = lOhenrys UAX\ kxjs 

cxjIj Jl^>JI <_P=Lm^Li ' ? t = \Seconds jic LuL^iJI LjiaJa ^ ^Z jl^Lj jLjIJI (jl 

i(0) = 0 LajJuL* jLilII SJlA! 4-ul Juj^I 4-a_ulll J 



<»4 



-f 

l-e L 



4jL^j V La (Jl ? Jjjj sJlAI LuL^jJI 4-a-i2]| ^j\£. i^-fcU 



i(°o)= lim ^ 

V 7 t-><X> R 



-f> 

l-e L 



_0 
R 



-j' 

1- lim e ^ 

t^>co 



_0 
R 



<ji! /(oo) <\<\Z ^jUujjLlIII t = 1 Seconds o-ajJI 
i(l) = 0.99 /(oo) = 0.99^ 



i(l) = 



^0 



l-e L 



= 0.99- 



0 
R 



l-e L = 0.99^-e L =-0.01 

^>-- = ln0.01=>fl = -Lln0.01 
L 

4-ajLoXI ^yk. Ji^-a-Tq L = lOhenrys ,Jajj^ 
R = -lOlnO.Ol = -lOlnlO" 2 = 201nl0 = 46.05Ohms 

i^j^Ulj R = \Ohms LajLHI La_iS jj^" Lajii^. R-L "ajjLj^^s 2jjIj> J^-Ij i(0 jLjiJI sj^i J^-jl 
(^Jj Uj yku j^>JI 7(0) = OAmpers SjjIjluVI jLuJI sj^ j L = Ihenry 

w [0 z/ ?>3 



_ > Yi - 



'i w = 7T 



1-e L 



v 



0 <f <3 Spnll4_jLuJ| 

ij(f) = l-^ 



1*2 (0 = e 



(f-3) 



(*-3) y 



<fr + c 



) 



t > 3 ejlA]l jLu-II » Ju!o 2jLlC (jy ic J »^»-»- i*3 V = Vq = 0 ,/? = 1, L=l <_! (jlajju 

j*2 (0 = e ^ ~^ + c) = e ^ ^ , Cj = + c 

(jLa t = 3 <LLaJii!l Jtlc o" i ii a SJb jLuJI a Jljo/ <jl La-iJ 

i 1 (3) = i 2 (3) 

C| =1 - e~ 3 

i 2 (0=^-tf~ 3 )ff" (r ~ 3) uP^U, 
if 0<t<3 

^f-e-iy^ if t> 3 let** 
^•i^-tllj V =100Vb/te j^I Jj^o^ 3 bj R -C 'SjSL^a s^Sb Jib i(f) jLUI sjui a*.jt 
^ Uj u tn"j Sj-t^La LajUXI 7(0) = lAm/?ers ajjIjluVI jLHI sjui j C = 0.25Farads 

_ (100 -t if 100>f >0 
[0 if ? > 100 

^Jt R-C \pb 4_ jLlJI aJui 2>f*Jtl S-bL*JJ : J^JI 

^ 1 • !v 

(^yL 1 o^— i (jy-Laju ^L*JI L$la.J Jj^l ^-H-P' Lh" i-JLbLti iljb^a t^Jb^ 



i(t) = e RC * 



1 



R 



Ho 
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i(>) 



i\t) = ce 



RC 1 



i = \, 1 = 0 J iSjL^JI SjLiaJI 4-<_P=^*j c c^jIMI jUo)! jjj z(0) =1 jl Ujj 

i(0) = l^ce° = l=>c = l 

flOO-f i/ 100 >/ >0 

cr-jj. j. | Q if t> ioo 3 r^o-is*". 



1 



0 



0.25(1 100-ff 



if0<t<\00 
if t> 100 



V(t) = l-e Volts j^>JI I R-C ^L»^= s ^SL.j^tl ii*AJI SjLt j^j! 

_3 

/? = 500Q LajLHI ^UjSj C = 10 Farads Uu^nX\j 
a-uLij^^ 1 -.]! Ai^tAJI Jjcj^ll oli 2 jjIjJ! (j£. Sj-l»JLI SJjUJLl :<_U-JI 

y (?) = 1 - e * Volts 2jL*j <_p3 3*j 



r>dq \ 1 -t 

=3 + -L,-Ifr- < -') 



I -i ^— > (^ylaji i ^»L*JI L^JL>-j Jj^l ^-Mj-^ Cy 3 ^^^^ A-JLisLoj iJjLta (_ r ^>j 



= e 



_ > n _ 
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RCe R C -^^ e 
l-RC 



1 



1 



-1 
\RC j 



= C 



l-RC 1 



-3 10 3 



= -2xlO" 3 e" ? + Cl e" 2? +10" 3 ui^ 
V(?) = 125sin? j^>JI 3>a ^1^= lil R-C 'LuLij^s 2pb JiJj ii^AJI j^-jl 

= 50Q ^jUll C = 0.04 Farads I2te=d\j 

R^$- + ^q = V(t) 



dt C 



V(t) = 125sin? i jLaj J^y^ 



R d V+-q = l25smt 
dt C 



dq 



1 



1 



1 



dt 0.04x50 50 
dq 



125 sin t 



dt 



0.5q = 2.5 sin? =^> q +0.5q = 2.5 sin? 



I o ^— i ^ LaJ» ' ^L*JI L$1».J Jj^l *-H>^ Cy° ** J AjJLisLflJ iJjLta (j^J 



q = e 



-0.5? 



e 0-5r sin?(i? + c 



^Dr"' 1 .' J^ 1 ^""' 1 J 1 t""- 1 . 1 sin?d? c-.cL.gjyj 

Je°- 5? sin?* = 2sin?e 0 - 5 ' - 2j"e 0 - 5 ' cos?«i? 

Liajf ijj^clIL) JxL^alll JUjlL-uL) J^'^ COStdt t^^c-Llj 



f 0.5? - 0 - 0.5? , 0 f 0.5? • . A . 
\e costdt = 2cos?<? +2\e smtdt 

f 0.5? • , o • . 0.5? „ 0.5? , „ f 0.5? • 

I e smtdt = 2sin?<? - 4e cos? - 41 e smtdt <j->i 



_ > yv - 
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J<?°- 5? sintafr = -e°' 5t (sin? - 2cosf) 



2 0.5?, 



?(0 = 



-0.5? 



#(?) SjLui 4_ j"<?°- 5r sinfcfr 
-e®' 5t (sin? - 2cos?) + c 



A_uL)j^^=jJI 4 i -a- Mill 2jLlC (jLa 4_Laj 



q(t)=^(sint-2cost)+ce °- 5? 



- > Y A - 




C = 0.04 Farads Uh^n a ^ji^o R-C "a-uLj^j spb J^b 3_b&AJI j^j! 

V(0 = 110cos314r 0) 
V (0 = 1 1 0 cos 2t + 25 sin 2t + 200 cos At + 25 sin 4? ( Y) 
V(t) = 50e~ t +1012sinM (Y) 

R = A0Ohms ^jLia ^ ^ji^J V(0 = lOOVo/ta j^>JI 

sj^l, jlu UjlIc: ^jMJI o-aj-JI J^-jl ■ z(0) = 0 Amperes ijuljCbVI jLUI sj^ij L = 0.03Henrys * Ma j 

j^j! <0.25C R-C i^SL^^ s^Sb '4r oil SjSIjOjVI ^L^^JI J^AJI eJL^= !i! 
<i^qij R = 2(Ohms) LajLHIj t V = 110Vbte j^I 3> lil ? = 0.2S ^jJI ii*AJI 

C = 0.04 Farads 



1 6^ 

S^^-iUj R = 20(Ohms) 4_ajLHIj £V = 6Vi9/fa j^>JI jjj-a (jl^= li! <>ajJI aJ^Jlj iirtAJI 

C = 0.01 Farads 

(_aiaj = l0(Ohms) lAj\JLa u \£. tj£u>3 V = l\0Volts Jl^>JI Jjj-a oli R-L S-uL^^a spb 4 

.<>ajJI aJ^jlj jLpi! Sj^i SjLui jl^-j! £ i(0) = 0 j L = 3.2 Henrys 

R = A0(Ohms) LajLla ^k. ^ji^ V = 50cos2? Vote j^>JI Jjjis oli R-L LuL^^^-, s jJib 4- 

.ilajjuta 4_ul JluVI jLjjJI a Jui (j! (jlal^Lj .<>ajJI 4J^?JlJ jLjlJI sJui ^>-J^ ' F = 2HenryS cJilaj 
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V 6i>^ 

C = 0.01Farafifa ifi^Uj R = lO(Ohms) ^jUUIj t V = 200e~ 2t Volts J> <j^= 1*1 

0.25 C Lr a> Uu^a <JL1 

lJiLjj R = 2 Ohms LajLLa L3 Jk- l$J^>o V=4VoltS J^>JI Clli R-L Lubj^a SjjIj 4- 

.f = 0.015 ^jJ! jl^ jLplI Sjui jl^jI < i(0) = 0 j L = 0.06 Henrys 
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? 2_JIjj p(t),q(t),r(t) j ? 4- ^l- 5 J ^P^> 
0) LlI^UHI aJjUJLI ci>LLu p(t),q(t) JljjJI ^ 

/ + 2fy' + j = ? 2 

J^aJSJI tyk. ..m^-.i <p]l Euler-Cauchy iijU* :V Jliu 
jliil!) ^bjLA a,£> d^p. t 2 y" + aty' + by = h(t) 

,i at i b 1 i /.\ 

y +^y=^h{t) 
t L t L t L 



y+y+\y=U( t ) 



p{t) = -,q{t) = \,r{t) = \ > h{t) ^ y" + P(t)y' + q(t)y = r(t) J^iJI ^ ^1^=3 ^] 

t t 2 t 2 . . t .. 

y = y h + y p : j^.mi ^,.,-,^0)^1^ ^ujij^ji 



LI i2^jJ,l LcajUdll LJLbLilll itaLt^JJ ^LJI J^>JI j.* y^ j 
y _ ^y _|_ — 10e _ 2jc I LJLllI 4^1^ A, J | AJL^liill HjLm (j^-i't : i Jlfla 

jjfc LI SJ&jJtl A^ajUtlll 4_iLoLal!l 4jjLt<JJ ^L«JI <_L»JI j-LLtll J 

<jLuLi ^Ijjla Cj, c 2 d-oo y h = c^e x + c^e x 
_ \r\ - 
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2 _2x 

aJL^UUI aJjL^JJ^UJI J^JI g.-.r,,,,! (Y 

( ^ ) SJjUJLl IL. (_p>3*j (<u _y ^ ^ LullJI j J jVl a 7Ti uAI <- 1 1 ii Vi ( ^ 
„ 8 -7x 2 -?v / 4 -?r 



3 -y 3 ^ 3 

8-2* , 16-2* , 6^_2x r8 16 6^ 



y"-4y' + 3y = — e H e '"+— e 

3 3 3 



■ + — + ■ 
3 3 3 



e 2x =lOe 2x 



2 -2 X 

L^ujUejII jJL*i\ 4_JLLoLaiII 4JjLt<JJ <_>^L>. Jj>- y ^ = — e (ji! 

= c x e x + c 2 e 3x + ^e~ 2x y = y h + y p 

aJLHI aJL^LoHI aJjUaU ^UJI <_L>JI jjs> y^ =acost + bsintijl ojr Ii! : o Jlla 

y" + y = 0 0) 

y" + y = l (Y) 

(Y) 4_JLbLfllII ihLtUJ <_>^Li- JL>- j-£> y^ =1 j! .tA^\K :<_L»J1 
LjJ 4^U=ill S-JL^UUI aJjLuJJ ^UJI <_L>JI y^ = acos? + bsint 

= acost + bsint + 1 y = y^ + y p^Jt, (Y) 3_cajL*lil j^L aJL^UUI aJjIjuJJ ^UJI J^JI £pj 

iJ^mi (JjJL>J L-uL-ul (j^L^=ijij Lfl^jJ J| , y<2 * < gjL^lil 4_JLbLai!l 4Jj>U.g_Li jj^-^Li- dr*-^ Jj-^j 



y x y 2 
y[y' 2 



y"-y = o 



_ \rr - 
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^2 




/ e"' 


=4 




y 2 




/ -e-> 


V 



-<? M-e"V=-l-l = -2^0 



S_JLl!l S-cojUtlll S_JLbLil!l aJjUII :V Jlia 

= sin?, = cos? ^2-^^' d^^' j-P^J 



cos 2 ? + sin 2 ? = 1^0 



y\ 


yi 




cos ? sin ? 


y\ 


y[ 




- sin ? cos ? 



. 4 d ) 



jL^iXI LJL^LaiH st \i.ti Jji^t 1 ,„l ,„! j>t^ (^_y^ , ^2 j 

:Y ^JjJaj 

LjJ ^UJI J^JI (jU S^Utill SJLisLiUI SJ_>LJ,| J^L»J L^L^f jN ^ ,jj (^p}^)^-^ 

j = + c 2 e _Z 3* °\ JIM I 4- S_^L*ill S-tL^LiUI SJ_>L_,J] ^LJI J^JLis 
j = cos? + C2 sin? j^, VJliI.1 4- <^JL*MI SJLiLiill sj_iL_*I! j»L*JI J^»JI j 

: (^LlJI J^za jJI <j-a SjjIj o^LsLta olj S_Jli]| SjjjJI (j-a LtlajJI S_JLbLii!l SJ^mi 

? ii-^'- 2 r (0 ju^ a > b tUp. y" + ay' + by = r(?) 

r(?) = 0 (jL== li! S^ajUtia L^jf L^l£. Jj^jj 



SJLUI LJL^UUI UjUII : A Jlla 

y"-y = o 



.\rr - 
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t 2 y"-y = 0 

w = kit => z(w) = z(W)= y(t) => z'(u) = * z'(W) = /(O 
=>z'(w) = *y'(0 

z» = -4-z'Onf) + ^z"(lnO = /(f) => t 2 z"(u) = -z'(lnf) + z"(lnr) = f 2 /(f) 
r r 

=> z» = f 2 /(0 + ty'it) = t 2 y"(t) + z\u) 
z -z -z=0 

aijl^l tttUUl ul: AjuL^I 2jUji\jA U*2I I a^UIll AJjLuU Jail 

_y" + a_y + £>_y = r(x) ( ^ ) 
/ + ay + 6y = 0 (Y) 

A 2 +aA + b = 0-}\ y l i2*> jX\ JUjUI j-^j 
LJL^UllI aJjUXI Jj1>J j\l ^ *^ , te^^La /IcJmL^o jjo* SJjU-aU (j^= ' jj ( Y 



SJjUJll J>L-»J L-uL-uf j\t 



e 1 ,e 



iiojUeiil aJL^UiII AJjiLtaJLI ^UJI Jj»J1 J.* = c^< 



c 2 e 
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/?! = a — i[5,Xr^ = a + i/3 J\ ^1 ^ > ^| pLa-liL^a ^LJLio ob 1 -^ ^^L*-*^ o^-^ 3 'M : 

( j^(A<0j_uJLl) 

J^aJSJI <>9 <o>Li^= <j^-"»ju ^L^UI LJLbUUI <L]jU*1] ^UJI J*J| ^ y h = c^e a ~ iB + c^e 01 ^ 

y h = eat ( Acos fi t + Bs i n fi t ) 

cxjIjj A,5,CpC2^p- 3-cojL*iil LJLbUiJI aJjU^JJ ^UJI J^*JI >a =e / ^(cj + C2^) 

f-y = 0 
A 2 -1 = 0^^ = -l,/L 2 =1 

y" + y' -2y = 0 
/i 2 +/L-2 = 0^(/L + 2)(A - 1)= 0 <^> ^ = -2, /L 2 = 1 

y^c^+c/ 

y" + Sy' + l6y = 0 

<=> (A + 4) 2 = 0<=>,l = -4 A 2 +8/1 + 16 = 0 

^jt, i.„t| LcajUtlll LJLalil!! iJjLtUJ ^UJI J^JIj 

^=( C 1 +C 2^" 4 ' 
/-2/ + 10y = 0 



_ >ro - 
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/t 2 -2/1 + 10 = 0 
A = 4-4xl0 = -36 
/ij = — - — = 1-3/, ^2 = 1 + 3/ =^> a = 1, f3 = 3 

4JLL.JI A-i-ujUtlU 4JLbLil!l iJjUjji! ^L«JI J^JIj 
y h = e t (Acos3t + Bsin3t) 

(1-3/)? (1+3/)/ 

/ = 0 
A 2 = 0 => X = 0 

jjfc 4JL)L_J| LcajUelil 4_JLbLjl!l AjjLt<JJ ^Ltll <_^>-!lj 

^=( C 1 +C 2^ =C 1 +c 2 ? 

ULUI LlL^UUI aJjU! : 15 Jlfu 

8/+2/-y=0 

8/+2y-y=o=>/+§y-iy=o=>/+iy-i y =o 

/i 2 + -/L-- = 0 
4 8 

. 14 1 + 8 9 rr 3 

A = — + - = = — =^> V A = - 

16 8 16 16 4 

_1_3 13 2 I 

; - 4 4 _ 1 i _ 4 4 _4_2_1 

1 2 ~ 2' ^ " 2 ~" 2 2 4 



jJb 4JL)L_J| 4-ujj\jxld,\ AJLbLilll AjjiLtflil ^L*]l <_^>Jlj 

^ =C l e +C 2 e 
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Basic Rule s^LxVl s j^lui : 1 SjjJ^ 

jjl^j ^ U^= LjJ 4JL1LHI _y p jLll^I (j^-i <u 4jLa LJLHI JIjjJI ^j^I ^ r(t) dJL^= li! 

r(t) = ke at => y p = ce at 0) 



(Y) 



r(t) = k n t n +k n _yt n 1 + ... + k l t + k Q ^y p =K n t n +K n _ l t n 1 + ... + K^t + K 0 , n e N 

r(?) = k cos 



t n-l 



r(t) = k sin 



y p = K cos cot + M sin (T) 



r(t) = ke cos cot 

ji [=> = <? ar (^cos6# + Msin6#) (£) 

r(t) = ke at sin cot 

/ + 4y = 0 



/i 2 +4 = 0 

A = 0-4x4 = -16 

/ij = — — — - = —2i, = 2/ ; 



•a = 0, ^ = 2 



j_4> i^ojUelil 4_JLbLolj| itaLuqll ^Lfcll Jj»J1 J 



= (A cos 2? + 5 sin It ) = A cos 2t + 5 sin 2t 




/' + 4;y = 8? 2 0) 

7 9 
y (t) = k^t + k^t + k^ r (t) = 8? ^ Lb jJ 

P 



y" (0 = 2k x => y 1 it) = 2k x t + k 2 y (t) = k^ 2 + k 2 t + k^ 



/ + Ay = 2k x + Ak^t 2 + Ak^t + 4& 3 



= 4k x t 2 + 4k 2 t + (2^ + 4& 3 )= 



8r 



4L = 8=>L =| = 2 
1 1 4 

4>t 2 = 0 => & 2 = 0 
2^ + 4& 3 = 0 => 2 x 2 + 4& 3 = 0 => 4& 3 = -4 => k^ = -1 

.2 



= 2r -1 



7 

y = y} l + yp= Acos2t + Bsm2t + 2t -I 

/-3/ + 2y = «' 

LJL^UUI aJ^U^JJ f UJI J*J| 0 

y"-3y' + 2y = 0 

/l 2 -3/l + 2 = 0 
A=lzl = 2 =lf , = 3±1.4. 2 
1 2 2 2 2 2 

yh =c / +c 2 e2t 
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/-3/ + 2y = e' 0) 

y = ke* jLiio ^ ij r(f) = c r Lb jJ 

/ = fa?' ^y' =ke t ^y = ke f 
j p jp jp 

= 0e t =0 = (k-3k + 2k)e t y"-3y' + 2y = ke l -'ike 1 +2ke t 0) ^Ul^.^^ 

;UbL*2tl aJjLuJJ f Uil J*JI 2_ (cj =k,c 2 = O) 

a j ilaJI <|_ 4_JJ 3j <— 3j-<-u La j-ikj <UL>JI <> job jjl ^j^— i i I jL^S t <_L-»JI ^LojJ ^j^— > i ) 4-Laj 

aJLJUI 

Modification Rule s j^L* : o 

4jL^ua jLl>b LbLa LcojUtlll aJjLlaII (j^sLi. <J»- j-a SJLLuJI Sj^JaiJI IL. jIjsbJLI jt^— lil 

(jUJistA o'j 1 -^ *-2^>M ^I-iLtaU 1^1 ty^, ^ 

2 

SjjJaiJI o jla JLwlL-uL (3jLcJI J IHI 4 1 o (jVI Li! (j^-i oj 

^yjj U^=> jLliso (jil (jLaJlita o'j 1 -^ 4-a^jJ.I SJjU-aiJ (j! Lblj La^= 

= c(f + 2)e t ^y" p = c(t + 1)/ + ce f ^ y' p = cte f + ce f = c(t + 

4JLI , nil 4_JLbLal!l SJjLtJtl '2— (jVI <_P=a*j 

= [c(r + 2)-3c(r + l) + 2cf]e* y" - 3/ + 2y = c(f + 2)/ - 3c(r + l)/ + 2c/ 

= [c? + 2c - 3c? - 3c + 2c?]/ = -ce' 

r(t) = e (j! Ujj 

LbjJ (jj^=^ dp] 

- cc f = e =^> -c = 1 =^> c = -1 
ojUtlU jJl. LtLisLalll aJjiLlaJJ ^UkJI <_L-»JI ^La ^LlILj 



_ m - 
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J = ^ + J P = c x e + c 2 e 2t -te 
j -2j +y = e 

LJL^UU! ibl^OJ f UJI J^J! 0 

y"-2/ + y = 0 

/L 2 - 2/L + 1 = 0 => (A - l) 2 = 0 
y h =(c l + c 2 t)e t jjfe Ltk^U^JI ibU^li ^UJI JjJI j 

/-2/ + y = ^ 0) 
_y p = ce l (SJI (j-a _y p jLiio ^UJI Jj»JI Ajjiij <_,.m.-v j r(t) = e t LbjJ 
(c 2 = 0, C| = c)^s^i LcajUtlll LJLbUl!! iijiLt^il ^L*. J». Jj»JI I jut <j^=J 

.2 f 

J P = ct e 
= (ct 2 + 2ct)e t y' p = 2cte + ct 2 e 
y" p = (let + 2c)e' + (ct 2 + 2ct]e' = c(t 2 + At + l\ l = (ct 2 + Act + 2c]e' 

y" -2y'+y = c(t 2 +4t + 2)e' - 2c(t 2 + 2t)e' + ct 2 e' 
= 2ce = c(t 2 + At + 2 - 2t 2 - At + t 2 )e 

2ce' = e' =^> c = — 
2 

1 2 r 

p 2 

_ W . - 
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^ 1 ^ 

Cj + c 2 f + — t 2 
V 2 y 



y = y„+y p =e f ( Cl +c 2 ?) + -fV 



Sum Rule £>*»JU sjlcLs : 1 
y" + ay' + by = r x (t) aJL^UUI aJjL-JJ yj ^l^a li! 

y" + ay' + Z?j = r 2 (t) 1ulL±\Ju1\ IbU^JLl J^- y 2 j 
y" + ay' + fey = ^(0 + ^(0 LJL^UUI iJjlWJ^liJ* y p = y lp +y 2p C&* 

y"-2y'+y = <? f +? 

y"-2y' + y = 0 <LuJL*sil LJLx^UUI iJjlWJ f UJI J^JI U>j^j ^UJI Jliil 4- 0 

y h = + c 2 ?> f j^j 



y"-2y' + y = / 



1 2 t 



y"-2y' + y = t 

y 2p = k x t + k Q J^-. uii\ (>a y 2 ^UJI Jj»JI ajj-L^j L.LLaa. j r(i) = t LbjJ 

=> y'i p = 0 => y' 2p = k x y 2p = k x t + k 0 

y" - 2y' + y = t ibLdl '2- 
y" - 2y' + y = -2k l + k x t + k 0 = k x t + k 0 - 2k x 

\k x =l 

— 0 — s — — 2 
jjby" - 2y' + y = ? L^ajUeiXI j-uL a-JL^UiJI ^bU^JU ^UJI JjJI ^jj 

J 2p = ' + 2 

jjk j" - 2y' + y = e' +t ii^jUtlU jjc. LJLbLalll SJjU-qU (_^sL>JI Jj»JI (jL^ ^lULij 

y P = yi p + y2 p =\t 2 e t +t+ 2 
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y = (q + c 2 ^)e f + ^t 2 e l + t + 2 

y" + 2y' + 5y = 16e f + sin2? 

^L^UI <uLiL£]l iJjU*U f UJI J^J! ( 1 

/ + 2/ + 5y = 0 

/i 2 + 21 + 5 = 0 
A = 4-4x5 = -16 

-2-4i 

Xy = — - — = -1 - 2i, X 2 = -1 + 2i => a = -1,/? = 2 

4_i_ajUelI,l 4_JLbLal!l aJjU^JJ ^Ltll ,_)^>JI 

y h = e~'(Acos2t + B sin 2t) 

y" + 2y' + 5y = \6e< + sin2? 

y" + 2y' + 5y = 16e f 
_y lp = ke J^3 uJI (>a _y lp jLiio ^UJI Jj»JI 5j>taj l-lloj. r t (?) = 1 6e' <j! Lw 

t^JL: J^^r^ _y" + 2y' + 5y = I6e' ibLJU 4- <_p=^*j 

y" + 2/ + 5y = + 2ke + 5&e ? = 8^ f = \6e l 

8£ = 16^& = 2 
y" + 2y' + 5y = sin 2? 

.ut. 
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J^=lA]I (j-a _y 2p j^=*j (^LkJI Jj»JI ^-kj c-cca.^ r 2 (t) = sin 2?^ Uj 

_y 2p = fcj cos 2? + fc 2 sin2? 

y' 2p = -2k x sin 2? + 2fc 2 cos2?, y" 2p = -4k x cos2? - 4k 2 sinlt 

L ^ Ji^tT^ _y" + 2y' + 5y = sin2? IbUJtl 4- <_P=5*j 
_y" + 2_y' + 5_y = -4fcj cos 2? - 4k 2 sin 2? - 4fcj sin 2? + 4k 2 cos 2? + 5^ cos It + 5k 2 sin It 

= (- 4&j + 4& 2 + 5k { )cos 2? + (- 4& 2 - 4k x + 5k 2 )sin It = sin It 

^jl ^"i i" i ii < Cj^LoLtil 4jjLL<jj 

[4& 2 + k { = 0 
[- 4&! +k 2 =l 

* 1= _jt, Jtl lj." 

1 17 2 17 

_y" + 2y' + 5y = sinlt 4_^L*iU j-ui 4_lL^Ui!I itaL.*!! ^UJI Jj»JI <jj| 

4 „ 1 . , 

y 9 = cos2? h sin2? 

2p 17 17 

j_a> _y" + 2_y' + 5_y = I6e' +sin2f L^ajUtlll j_<i. LJLbLilll 4JjLt<JJ ^UJI Jj»JI (jUs ^LlILij 

„ , 4 „ 1 . „ 

y n = Jin + y?n = 2<? cos2?h sin2? 

y p y ip y zp -y-j 

_ / \ 4 1 

J = Jft + = e '(Acos2? + 5sin2?)+2e' - — cos2? + — sin2? 

^Uatl LJL^UUI JJjUaU fl*JI J*JI 0 

=> /t 2 =1=> \ = -l,/t 2 =1 A 2 -1 = 0 

A { = —l,A 2 =1 ^LuLlL -* . (jljj^- AJjiLtUi (ji! 



.ur. 
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jjk i^ojUelil 4_JLbLjl]l 4jj>L*_<aJL! j»L»JI <_^>JI j 



/-j + j = e x 0) 



y p = ke x J^uUI (>a _y p ^U-JI Jj»J! ^J^j l-ll^ j r(x) = e x LbjJ 
(c 2 = k, c i = 0) j-i-b^j A^ujUtill LJLaLalil iJjiLt<JJ <_>^L>. J^- L^jI <_^>JI I Jl4> 

= kxe x j i^-h! X 4_ jbieJLl Ji»JI VJ- 1 ^ (jLiilstA ub 1 -^ 4-a3>U (jl Lwj 

y' p = k(e x + xe x )= k(l + x)e x , y" p = k(e x + (l + x)e x )= k{2 + x)e x 
y"-y = k(2 + x)e x - kxe x = [k(l + x)- kx]e x = (2k + kx- kx)e x = e x 



2k = 1 => k = 



1 



1 X 

p 2 

y = + y P = c i e ~ x + c i eX + \ xe% 



SJtiJI aJL^UUI ibUI :YY jil. 
y" + 2y' + y = 2x 2 

LlL^UUI i]jU*l] fUl J^JI 0 

/L 2 + + 1 = 0 => (k - if = 0 



_ > a _ 



4^L-u.!utf.U.! 
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y fc = (q + c 2 x)e~ x 

2 2 
_y p = + + k Q <fgJ< ^ }^ jlx^j ^UJI J — 1 1 i_ j r(r) = 7r LbjJ 

4] 4_uLjjij Jj^?' ** *** y i <- < i 

y), = 2k 2 x + k x , y" p =2k 2 

_y" + 2y + y = 2k 2 + 4k 2 x + 2k x + k 2 x 2 + k y x + k 0 = k 2 x 2 + (4k 2 +k l )x + 2k 2 + 2k x + k 0 = 2x 2 

k 2 =2 

4k 2 + k x = 0 => k x = -4k 2 = -8 
2£ 2 + 2k x + k 0 = 0 => k 0 = -2k 2 - 2k x = -4 + 16 = 12 

y p = 2x 2 -8x + 12 
y = + 3^ =e" x (c 1 +c 2 x)+2x 2 -8x + 12 



" , 2 
y + ;y = -*-x 

^L^HI LJL^UUI *JjUaU f UJI J^JI 0 

LI iSIsjJLl aJ^UI J->o 
A 2 + 1 = 0 => /t 2 = -1 = i 2 => ^ = -1. /i 2 = i => a = 0, /? = 1 

^LLl>o ob 1 -^ 5-S-s>f SJjUjsJJ (ji! 



_ > to _ 
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jjfc i^ojUelil 4_JLbLfll]l 4_!j>L*_<d] j»L*JI Jj>JI J 

= <? 0f (Acos? + 5sin?) = Acos? + J Bsin? 
= k 2 x 2 + k x x + k 0 uii\ y p jliio ^LkJI Jj»JI Aj^J^j c^a. _$ r(x) = -x 2 - x. LbjJ 

= 2A: 2 x + A: 1 , y" p =2k 2 

"i - _y — 2/^2 ~t~ k 2 x ~\~ k^x ~\~ Jcq — k 2 x ~\~k^x ~\~ ~t~ — 

k 2 =-l 
k x =-l 

2/^2 ~t~ — 0 — /^q — 2/^2 — 2 



y p =-x 2 -x + 2 
y = Acosx + Bsinx- x 2 - x + 2 
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l) dly 2 +l dy -4y = x- 
dx dx 


7) y "-9y = 10e 2x +3sinx 


2) d2y 2+ dy + 4y = Ssm2t 
dx dx 


S)4y" + l2y' + 9y = 9e 3t -le 2t 


3)/ + 3/ + 16y = 24cos4? 


d 2 

9) — Y + 2y = 5tcost + t 
dx 


4)y"-4y' + 4y = (6x 2 +4)e x 


10)(D 2 +4D + 3)y = 2cosx + sinx 


5) d2 y + 4 dy + 3y = l2e^ 
dx dx 


d z +4 dz +3z = 9te t +2 5sin ? 
dr dt 


6) d2y -6 dy + Sy = 5e-* + Sx 
dx dx 


,2 

12) y +2y = 4cos2;c + 6e" x 
dx 



:SLLajJLl LuIjoj^I ilajj-iiJI oli ijJLllI LJLbLalll cj^jLlU Jj*. :Y 

U)3 c LZ-4?L-4 y = 22e 3x , y(0) = 4 , / (0) = 3 
ax ax 

14) 4/ + 4y +y = 6t 3 + 40t , y(0) = -20, /(0) = 0 

15) (D 2 +2D+5)j = 16sinx , y(0) = -0.6, y'(0) = 0.2 

1 6) ^Z + ^_ 2) ; = ^ 2 -2r-14 , y(0) = 0 , /(0) = 0 



a^L^I lujJI^ 2Ld*L£ll uV:Ul j£ <LuL> uLluKj : gl jJI J^l 




Kt) 



V(t) 

■L_ 



L 



L-C Circuit uai^A^^i^^bj L-CAjjU^Sjjbd 

v(t)=v L+ v c 

V(t) = Li' + —fidt 

V'(t) = Li" + -i 
C 

:» 1 



A 2 + i = 0 



1 



i 



L 



i . i 

j, =CiC0SJ f + c 0 sin J 1 

l . y'(0 

LC L ' " p 



1 



i(f ) = i/j + «P = cj cos A ( — ? + c 2 



1 



sin. 



LC 



t + ip 



jLlIII lju!ju 2jLa£. (jr^J 
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«GjLlC (jjii-iJ i la flj >J ifl(f) 4 i n'lLjeZlXI aJjLv^JLI ^aLtll <_L>JI ' A La > ^ a 



= Li' + — [idt 



1 



V(t) = Lq" + ^q 



1 



1 



4" + — ? = -v(0 

LC L 



4_Laj 



: (jr L 1 o^— » ^ La »j I gla» j 4_uLjJI 4j3jJI ^^^"^ A-JLisLflj <U.}Lta <_^-<i>J 



LC 



LC 



^1 = 



LC 



7^? - 



LC 



Lw ^ La «j LcajUelil aJjLlaJLI ^UJI (_L>JI (jLs «iiaa 



^ =C 1 C0S 



— r + c 2 sin 



LC 



1 S'a 



q = —V(t) LcajUtlll j-lL LlI^UHI iJjiLuJJ g p0 ^LkJI <_L>JI 



LC 



r(f) = 



y(0 



(jy L Lw ^ La «j 4 1 h'<Lt&i1I j-tg. 4_JLisLa2!l iljLtail ^L»JI <_L>JI ijLs 4_Laj 
^ (0 = Cj cos X^f + c 2 sin + q p (t) 

LuLj^^aJI 4-be-iTu.U 4-jjLj-ill BjLjjlII 
SJLaJui! 4_uL^-<il ajLiaJI Ly i£. J'^-*-<3 (^(?) Lubj-g^aJI SjjtAJI 2jLlC '2- 4jL^j V La (Jl t Jjjj 

«GjLtC (jaLfljj 1 La all as j q^(t^) 4 1 n'^LjelXI iJjLtall ^L*JI <_L>JI ' 4 La a. ^ a 



_ \ M _ 
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:1 JCU 

C = 0.05 Farads i?,^* JLi ^ji^J V = 100 Volts j^>JI 3> oli L-C LuL s jib LbjJ a 

jLU! ajui «jLi£. J^-jf L = .2 Henrys <_ala j 

y = o ^lulj y = ioo lljj 

4 _ r Lc J i r~i Vi L = 0.2 j C = .05 j V' = 0 (<s^Li (_p3jjtj 

-/ =— xo = o=>r + iooi = o 



0.2x0.05 0.5 

/L 2 + 100 = 0 => /t 2 = -100 => \ = -l0j,Z 2 = 10 j => a = 0,/? = 10 

/(?) = cos 1 Ot + sin 1 0? 

:Y Jli. 

Utj^a a cgjijo V = 250 Volts Jl^>JI L-C JjjL >4^= IP'- 2 4- jW^' SJl ^" 

JjIjlu^I LuL^^aJI i^btAJIj LulaiiV! jLU! 2 jui (jl ^I^L L = 10 Henrys (_iLs j C = 0.004 Farads 

i(0) = 0, q(0) = 0 urOajju^ 
jLlII Sj^i Jj4>JLl Cj! j SjjI jJI (j^. aJjiLlXI :Jj>JI 

V' = 0o^^Lij V = 250 LbjJ 
JLi L = 10 j C = 0.004 jV' = 0 ftuls j^y^ 

i" + i = 0 => i" + 25i = 0 

0.004x10 

/L 2 +25 = OA 2 = 25 j 2 => ^ = -5 j, /L 2 = 5j => a = 0, /? = 5 
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+ 1 

V(t) 



/(?) = cos 5t + sin 5? 

Cj , c 2 c^jIjUI (<uS jUo^ ? = 0, i = 0, g = 0 ^-t2j jju 
z'(0) = c^xl + c2x0 = c^=0 

LC L Lc 10 

/(?) = cos 5? + sin 5t 51iL*Jtl IL-jIs jiA^ 

i'(t) = -5c^ sin 5? + 5c ^ cos 5? 

25 

i'(o) = -5cj sin 0 + 5c2 cos 0 = 25 => 5c2 = 25 => C2 = — = 5 

(_yJb Lj_i La »" jLpJI 2 jt^i SjLlc (jLa «LLaj 

= 5 sin 5? 

R-L-C Circuit uiUj 2tfSU «2UjUm ^j2m R-L-C *uLj ^SS^jU (II 




4=c 



v(t) = Ri + Li' + —jidt 



= /«' + L/ w + li 

=>,■*+*,■'+— i=-v(t) 

L LC L 

4-Lil 1 g]| LtLaLaljl iljUjjJLI ^L*JI <_L»JL) La »" jLu-H 2 Jufu SjLiCj 

jLuJI a j mi! 4_uL^iII SjLjlII 
4^Lij^^=JI SJLaAJI J^^^J,! o! j 3 jj! jJ! <yi z>**Jtl aJjUII (2 
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4_uI_1j^^=lII 4-be-iTa.U A-uLgjJI SjLj(JI 

LajLla y = 50sin? Volts Jl^^I cjlj R-L-C LuLi >#== s>jIj 4- jW 1 " 2Jl ^" 

. L = 10 Henrys cJiia 3 C = 0.05 Farads l?t^» 3 Ohms/? = 20 

jLlII aj^i Jj(j^,t,l Cjlj 3pl jJI <yi iljUJU :J^>JI 



" " " ! J\/'(/) 



" + -' + — 

L LC L 



R 20 „ 1 1 „ 1 , /N 1 ^ 

iljiUJ,! Jaj^oJLi — = — = 2, — = = 2 , — v u) = — 50cos? = 5cos? LbjJ 

.ow. L 1Q u 10x0 05 L 10 

( _ 7 JLc J i a >j aJLi! i nil 

i" + 2i' + 2i = 5 cos? 

JL-iLjOJtl LJL^UUI iJjU^U f UJI J*JI ( ^ 

/" + 2/' + 2/ = 0 

Z 2 +21 + 2 = 0 
A = 4-4x2 = -4 = 4j 2 

^ = ~ 2 ~ 2j ' =-l-J, ^ 2 =-l+y =>a = -l, J3 = l 

= cos? + ^ sin/J 4^ojU=ill 4-JLbLal!l aJjU^JJ ^UJI <_L>JI <jLa 4_Laj 



. ^ «Y . 
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= Acos? + 5sin? U^= ^UJI J^JI <jjj r(?)= 5cos£ Uj 
= -AsiiU + 5cos£ < i^, = -Acost - Bsint 

f + 2/' + 2i = -Acost -Bsint- 2Asinf + IB cost + 2Acost + IB sin? 
=^> (- A + 25 + 2A)cos f + (- B - 2 A + 25)sin t = 5 cos t 
=^> (A + 2#)cos f + (5 - 2 A)sin f = 5 cos t 

|A + 2£ = 5 
{5-2A = 0 

55 = 10^5 = 2 

2A = fi = 2^A = l 
ip = cost + 2sin? 

i : = /^ +/ =e _? (^cos? + ^2 s i n? ) +cos? + 2sin? 

jLuJI ajt^i 2jLiC (j^J 



_ \ or _ 
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Volts V(Y) = 800cos5? j^>JI t}j4 oli R-L-C a-uLj >$^= 2 jilj 4- 

. L = 10 Henrys lJiLj j C = .02 Farads iii^uaj Ohms/? = 40 LajLla j^k- 

L Lc L 



J^J^j <2jLuJI aJ jUI 2- o^^HL — = -400 sin 5? — = 4, — = = 5,LbjJ 

' -era—. L L Lc 10x0.02 

f + 4i' + 5/ = -400sin5? 

^L^itl LJL^UUI ^L^JJ f L*JI >J! ( ^ 

i" + 4i' + 5i = 0 

/L 2 +4/L + 5 = 0 
A = 16-4x5 = -4 = 4j 2 

i 1 = ~ 4 ~ 2j =-2- j, A 2 =-2 + j =>a = -2, /? = 1 



-2? 1 



j_a> LcajUtlll 4jJLbLal!l iIjLt<3JL! ^UJI <Jj»JI (jLs <LLaj 
z^=e " "(fej cos? + ^2 sin?) 

^ ^UJI <>JI (jjj r(0 = -400 sin 5? jt 



= cos 5? + ^ sm 



i'p = -5K^ sin 5? + 5K^ cos 5?. 
ip = -25 K l cos 5? - 25^ sin 



20K 2 cos 5? + cos 5? + i 
= (- 25K X + 20K 2 + 5K { jcos 5? + (- 25K 2 - 20K { + 5K 2 jsin 5? 



i" + 4i' + 5i = -25 cos 5? - 25^ 2 smr ~ 2 ® K \ sin5? + 20K 2 cos 5? + 5K^ cos 5? + 5^ 2 sinr 
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= 20(- ^ + ^ 2 jcos 5? - 20^ + K 2 jsin 5? = -400 sin 5? 

'20(-^j +AT 2 )=0 [-^+^=0 
- 20^ + K 2 )= -400 ^ jtfj + ^ 2 = 20 

K 2 = 10 5_pL=LJl aJjUI ^ J jVl aJjUI 

^=^=10 tjjVi yjLai^j 

i =10cos5? + 10sin5? 
P 

/ = +i = e _ ^ r L cos? + L, sin? +10cos5? + 10sin5? 

jLuJI Sjufu 2jLiC (j^J 

^k. i^ji^ VoltsV(?) = 850sin4? o^>JI jjj-a ol i R-L-C luL^ i jl\±'2-jVul\ isA SjLui 

. L = 5 Henrys <-JiLa j C = 0.01 Farads iii^aj Ohms/? = 20 LajLla 
jLlLII ijuhi oli e>f*il itaUJtl :J^JI 

L Lc L 

iJjUl ^-oA.^UL— = — = 4, — = = 20, = 850 X 4 cos 4? = 680 cos At LbjJ 

- u-^*~ . L 5 Lc 5x0 01 L 5 

t^JLc J . a 4JLI ) nil 

r + 4i + 20/ = 680 cos 4? 

(jr L 1 o^— i ^ La «J (Jj>JIj <LuLUI 4_a3^_I1 (jja ijJLisLoj 4_!.>Lta (j^J 

f +40/+20/ = o 

A 2 +40/1 + 20 = 0 
A = 16-4x20 = -64 = 64 j 2 

^ = ~ 4 ~ 8j = -2-4j,/L 2 = -2 + 4j^a = -2,/? = 4 
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z , = <? 2t (A cos 4? + B sin 4?) 



Jb U== ^UJI J*JI jLii^ (ji! r(f ) = 680 cos At &\ U> 



= A'j cos 4? + ^ s i n 4? 



i'=-4Ki sin 4^+4^2 cos4? 
i" = -\ 6K^ cos 4? - 1 6K 2 sin 4? 



LjJ 4_uLjJlj t_jy^\ 4 rTl in t, I I- i i n 



4 i inLselU 4_JLb Loll I SJjUJLl i^-cP 3 .^ 

i" + Ai' + 20i = - 1 6K^ cos At - 1 6K 2 sin f - 1 6^ sin 4f + 1 6^ 2 cos 4f + 20^ cos At + 20K 2 sin 4f 

= (-\6K l +l6K 2 +20K l }cosAt + (-l6K 2 -l6K l + 20K 2 Jsin 4? 

= 4^ + AK 2 Jcos 4? + A(K 2 - AK X Jsin At = 680 cos 4? 



4(^+4^) =680 

a(k 2 -ak x )= 0 



LbjJ (JL^==lJ Cj^LaLtil 4*»jl S 

ATj +4^ 2 =170 
^ 2 -4^j =0 

(jr Ll J^^"' Lulfill SJjIaJLI £-a Igt^-v j £ 2_ J jVI iljUIl 1 . 'j 



17^2 =680^^ =40 



AK l =k 2 =A0^>K l =\0 



ip = 10cos4? + 40sin4? 



i = i h +i p =e 2 ^(Acos4? + 5sin4?) + 10cos4? + 40sin4? 

jLxlII lju!ju SjLj-C- (jr^J 

(^Jk ^>^>o VoltsV(/) = 300 j^>J1 Jijia oli R-L-C Sj^Ij, 4. jL^I sjui SjLui j^j! 

jLjiJI Uui (jl (j^lj^Li L = 10 Henrys <_iLsj C = 0.02 Farads a a!i==i * j Ohms/? = 40 4_ajLi« 

i(0) = 0, q(0) = 0 o\2* 3 dJu* lA\Sh^\ i^Uja^W tistAJI j 4^1 j^V! 
_ > on _ 



^YYY 
Y — "kuaiosu u Luab) 



L Lc L 

^UJI UjUI a. o^^wf = ^ = = Xo^Vo2 = 5 > y = 300 ^ y '(0 = 0 ^ 

r+i'+5i = o ^ 

/l 2 +4/l + 5 = 0 
A = 16 -4(5) = -4 = 4 j 2 

/L 1 =Z ^ Z = " 2 " J ' A 2 = " 2 + J '^ a = " 2 '^ = 1 

i = <?~ 2? (A cos? + 5 sin?) 

A, B cxjIjUI jUoV ? = 0, i = 0, q = 0 ^-t2j jju 
i(0)=0=>i(0)=A = 0 

V(f) = /?/ + Li' + — f idt = Ri + Li' + —q 
Ri(t) + Li'(t) + 1^(0 = 300 

Ri(0) + Li'(0) + ^tf(O) = 300 => Li'(0) = 300 => i'(0) = ^ = ^ = 30 

z = (Acost + Bsint) JlsUJll jLi: 
z '(f) = -2e~ 2? (A cos t + B sin ? ) + e ~ 2t (- A sin * + 5 cos t ) 
= <?~ 2? [(- 2 A + B)cost + (25 + A)sin f] 

&\ 

i'(0)=-2A + fl = 30=>fl = 30 
z'(?) = 30<?~ 2f sin? 



_ \ os/ _ 



^YYY 
Y — "kuaiosu u Luab) 



1 6i>^ 

i^ji^ VoltsV(r) = 24cos5? j^>JI 3>a oli R-L-C luL^ 3 jJib 4- jl^ 1 SJl ^" -^J^ 
LuIj^j^I jLHI sj^i <ji ^l^laLi L = 1 Henrys cJiLa j C = 0.04 Farads Ohms/? = 6 LajLia 

i(0) = 0, g(0) = 0 tjLL-jju^ LuIj^VI LtSLj^JI i^tiilj 
jLuJI 2JlA J^>JLl Cj! j ajjl jJI ^ 2j_uJ,l 5Jj>L«JLl :Jj>JI 

.» i . v 

I H 1 H Z = — 

L LC L 

XfJcA.r,^ aJLUJI ^Ul ^o^^L^ = 6 , -^- = -4-r = 25 — ^ = -120sin5?, LbjJ 
*" + 6i' + 25i = -120sin5f 

i" + 6i' + 25i = 0 

/L 2 +6/L + 25 = 0 
A = 36-4x25 = -64 = 64j 2 

/L l =Z ^ Z = " 3 " 4j '' ^ 2 = " 3 + 4 ^ a = " 3 '^ = 4 

j_a> LcajUtlill LJLbLalll iljiU^JJ ^UJI Jj>JI tjLa «Llaj 

^ = e~ 3? (A cos At + B sin 4?) 
ip = cos5? + ^ sin5? t^L U^= ^UJI Jj»JI jlsio £pj r(r) = -120sin5? <j] Lw 

z" = -5A^ sin 5? + 5^ cos 5*. < i" = -25 cos 5? - 25^ s i n 5*- 

i" + 6i' + 25i = -25K^ cos5r-25^ 2 sin 5^-30^ sin 5^ + 30^ cos5f + 25^ cos5f + 25& 2 sin5f 

= (- 25K l + 30K 2 + 25K X )cos5t + (- 25 K 2 -30/^+25/^ Jsin 5? 



= 30&2 cos 5? -30^ sin5? = -120sin5? 



_ \ oh _ 



^YYY 
Y — "kuaiosu u Luab) 



*2=° 

- 30/sTj =-120^^ =4 
= 4cos5Z" jjt> LuijL*lll j^i. LJL^La^JI ^JjiLtUJ ^UJI Jj»JI (ji! 

i = i, +i =e~ 3 ^(Acos4? + 5sin4?)+4cos5? 
h p v y 

A, 5 cxjIjU! ^ jUjV £ = 0, i = 0, q = 0 ^ 
i(0)= 0 => i(0)= A + 4 = 0 => A = -4 

V(f ) = /fi + Li' + — j idt = Ri + Li +—q 

f;(0) + ,'(0) + ^ 9 (0) = ^^/'(0)=24 

/ = e~ 3? (Acos4? + 5sin4?)+4cos5? aJjUJII jLi: 
i'(f ) = -3e~^t (a cos 4? + B sin 4?) + 4<?~ 3? (- A sin 4? + B cos 4?) - 20 sin 5? 
/'(0) = -3A + 4fl = 24=>4fl = 24-12=>fl = 3 cpI 

i(0 = (- 4 cos At + 3 sin 4?)+ 4 cos 5? 

VoltsV(?)=110sin&* j^l 3> oli R-L-C S^SL 

. L = .4 Henrys i_aLa j C = 0.1 Farads iii^aj Ohms/? = 40C1 l ^ ^ji^i 

VoltsV(/)=210sin4? j^>JI ^ oli R-L-C a^L s^b 4_ jLlUI SjuI SjLc j^j! (Y 
JjSIjOjVI jLlIJI sj^ <j! <_P=Lh^L> L = 2 Henrys (_iLs j C = 0.005 Farads S^Aa ^ ^ji^ 

r'(0) = 0, <?(0) = 0 o^jJ^ oSIjSjVI ^L»j^tl 
j Ohms R = 6 ^jLLa^^ji^J Volts V(?) = 0 o^>JI Jjjis ol i R-L-C hZLjQ*-, Sj^b4_(r 
i(0) = 0 JuSIjOjVI jLlUI SJui dJL^= li! L = 0.5 Henrys <_iL« j C = 0.003 Farads iii^ 

. <?(0) = 0.05C L^Ij^VI 



LajLla (^k. t^j^ Volts V(f) = 100 j^>JI oli R-L-C LuLi s^Sb LyjJ o^'t (i 
ajjI jluVI jLHI ojL^a bl . L = 2 Henrys i_aLa j C = 0.05 Farads iii^a j Ohms/? = 3 

/(0) = 0, ^(0) = 0 (jrOajJut^a ^LuIjluVI 4_uL)j <}^-i II 
(j-aj-JI aJ^JlJ (jyjLlj-^^aJI jLp-II J AjjLlj^^iaJI SJstAJI «jbc J^jl 

4_«jLLa <^k i^ji^i Volts V(?) = 20sin2? j^>JI 3>a ob R-L-C iL5L >$i= SjJlb 4- (° 
JjSIjOjVI jLoJI sj^ ojL^= bl L = 0.5 Henrys cil* j C = 0.05 Farads L£^=l« j Ohms/? = 4 

. /(0) = 0^ ^(0) = 0 £>«-,*j.t.* Lulalj^l LuLj^zaJI 4_La^AJIj 
.(j-ajJI aJ^JlJ ^Lij^^aJI jLjlll J LuLij^^uJI 4_bc<ia]l Sjbc Jl»-j1 
Jl^>JI jjj-^ ^b R-L-C 4_jjb J-4^= Sj^b 4" 4-ubj-g^=JI iiaJui! jlj-SlmVI SJU- Jl>-j! (1 

cJik j C = 0.004 Farads 3 Ohms/? = 10 ;LajLLa ^ji^J VoltsV(?) = lOcos? 

. L = 2 Henrys 

j^>JI 3> di R-L-C 2LuL Sj^b 4- ^SLjo^-ttl jLpiJ jI^aL-VI aJU j^j! (V 

lJiLj j C = 0.06 Farads j Ohms/? = 50 LajLia <^k i^ji^i Volts V(/) = 56sin2? 

L = 10 Henrys 

^jLl« ^ i^ji^ VoltsV(?) = 80sin3? j^>JI jjjis oli R-L-C LuL s^Sb 4- ( A 

4-be-jL.U j I j-lim^l aJU. jl^-j! .L = 5 Henrys < Ma j C = 0.08 Farads Lji^ua j Ohms/? = 4 

4-ui ;j j^— i ii 

LajLLa Ly k t^>^*>j VoltsV(?) = 120cos4? j^>JI ^ioli R-L-C SjSL^d s^Sb 4. 
jLoiJ j I j-L~ll^I j^jf L = l Henrys < Ma j C = 0.5 Farads L£^3 a j Ohms/? = 8 

Farads a ^k ,j^>Z VoltsV(?) = 250 j^>JI 3>a di L-C JJiLj^a Sj^b 4- 0 * 
jbHI sj^i dJL^= bl o-aj-JI aJ^Jlj jbHI ijJij SjLm j^jf L = 10 Henrys iJtLa j C = 0.004 

. /(0) = 0, <?(0) = 0 OrOajJu^ iuSljajVI iLSbjfl^tl LiSljujVI 

Jl^>JI L"C 4_uLi >4^= Sj^b 4- <>»P' jb^' » JL "' 0 ^ 

sj^i c^L^= bl L = 1 Henrys iJtLa j C = 0.25 Farads S^^-m (^k Volts y(?) = 90 cos? 

. i(0) = 0, q(0) = 0 (jrOxj r, ; VI L^Lj^JI ^AJIj oS| r, ; VI J lr,tl 

<ii^ua ^yk ^j^S VoltsV(f) = 10f jL^JI^oli L-C L^Lj^ s^Sb LbjJ ^^-.t QY 



_ u . - 



Lj^ji Ai^tAJlj ipijajVI jLoji sjui o:l^= li) £ = 0.1 Henrys »_aL» 3 C -0.1 Farads 



_ u> - 
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